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iAbstract
The diets of young children contribute to both their short- and long-term health. 
However, children currently have high rates of consumption of non-core foods and 
inadequate levels of consumption of fruits and vegetables (Siega-Riz et al. 2010).
Parents are likely to be the predominant influence on the diets of children under two 
years of age, being responsible for the types and amounts of foods given to young 
children, the settings in which foods are provided, and the expectations or pressures 
placed on a child’s eating (Savage, Fisher and Birch 2007). Interventions to improve 
children’s diets therefore often focus on improvement of parental correlates such as 
nutrition knowledge or feeding practices. However, interventions have not previously 
assessed whether such parental correlates act as mediators of improvements in young 
children’s diets. Mediation analysis is valuable for describing how and why an 
intervention is effective, and hence informing future interventions.
This thesis examines the results of a novel health promotion intervention aiming to 
improve the diets of young children. The Melbourne Infant Feeding, Activity and 
Nutrition Trial (InFANT) Program was a cluster-randomised controlled trial 
involving first-time parents and their infants, conducted in Melbourne, Australia.
Firstly, this thesis describes the rationale, methods, and recruitment processes for this 
study, followed by the baseline characteristics and retention of the sample. In total, 
542 parents with children aged approximately three months were recruited. Those 
allocated to the intervention arm then received a low dose intervention involving six 
sessions over a period of 15 months. At intervention conclusion, when children were 
approximately 18 months of age, 91% of families remained enrolled.
Secondly, this thesis describes the impact of the intervention on various key 
outcomes, assessed at intervention conclusion. The primary outcome was child diet, 
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as assessed by a diet quality index and dietary patterns derived by principal 
components analysis. At 18 months of age, children in the intervention arm scored 
significantly higher on an obesity protective diet quality index, compared to those in 
the control arm. However, there was no such difference for dietary patterns derived
from principal components analysis. Additional outcomes tested post-intervention 
were those likely to be correlates of children’s diets, namely: maternal knowledge of 
child feeding and nutrition, maternal feeding practices, maternal self-efficacy for 
promoting healthy eating, and maternal modelling of healthy eating. Those correlates
which showed significantly better scores for the intervention compared to control 
arm at trial conclusion were: maternal knowledge of child feeding and nutrition,
maternal use of pressure and rewards in child feeding, and maternal modelling of 
sweet snacks intake.
Thirdly, this thesis tests whether improvements in post-intervention child dietary 
patterns were mediated by these maternal outcomes. Using the joint significance test 
of mediation, it was found that both maternal knowledge of child feeding and 
nutrition, and maternal use of foods as rewards, mediated the improvements seen in 
child dietary patterns. The product of coefficients test of mediation was utilised to 
substantiate these results, and supported the findings of the joint significance test. A
further important finding of the mediation analysis was that most of the maternal 
correlates assessed were confirmed to be associated with the healthy child dietary 
patterns, indicating that those correlates were appropriate intervention targets.
Finally, a qualitative study was conducted to explore mothers’ perceptions of
influences on maternal feeding practices. Exploration of influences on parents’ use of 
feeding practices, and whether parents view an intervention as influential on these 
practices, has not previously been described in a qualitative context. That study 
involved a subsample of 26 participants who had been involved in the intervention 
arm of the Melbourne InFANT Program. Eight major themes regarding parents’ 
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perceived influences on their child feeding practices were identified, including:
learning from friends and family, parents’ beliefs, learning from child and 
experiences, family context, practical considerations, parents’ own upbringing, and 
formal information sources. Additionally, the Melbourne InFANT Program was 
perceived by most respondents as influential in the development of their feeding 
practices.
This thesis expands the existing knowledge base by reporting the outcomes of a 
nutrition promotion intervention trial directed to first-time parents with young 
children. The assessment of child dietary patterns is novel, and it is the first 
intervention trial to assess parental mediators of child dietary patterns. This work
therefore provides valuable information to inform future trials regarding effective 
intervention components. This thesis also focuses on young children under two years 
of age, whose diets have hitherto been poorly studied in Australia, thus providing
insights regarding nutrition and the potential for improvements from infancy.
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Chapter 1: Introduction
Young children’s diets are important determinants of both their short- and long-term 
health. However, the diets of children under two years of age have been poorly 
studied in Australia. Improving children’s diets by promoting healthy intakes from 
infancy is an important, though challenging, public health goal.
The primary influence on the diets of children under two years of age is their parents.
Interventions to improve children’s diets therefore usually rely on improvements in 
parental correlates of child diets, such as nutrition knowledge or self-efficacy in child 
feeding. However, intervention trials do not always assess parental outcomes, and 
have not previously assessed whether they act as mediators of improvements in child 
diets. This thesis aims to address these research gaps. 
The current literature on diets of young children is reviewed in Chapter Two, and 
shows that low rates of consumption of fruits and vegetables and high intakes of non-
core foods are prevalent internationally, and that updated research on children under 
two years of age is needed in Australia. Parental correlates of child diets are also 
examined, including nutrition knowledge, feeding practices, self-efficacy in child 
feeding, and parental modelling. Finally, previous interventions to improve young 
children’s diets and parental correlates are reviewed.
Chapter Three describes the methodology of an intervention conducted in 
Melbourne, Australia, within which this thesis was nested. The Melbourne Infant 
Feeding, Activity and Nutrition Trial (InFANT) Program was a novel health 
promotion intervention aiming to improve the diets of young children. Details of 
study recruitment processes and intervention content are presented. Chapter Four 
then describes the participants in the Melbourne InFANT Program. Recruitment and 
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retention rates are presented, together with characteristics of children and mothers at 
baseline and intervention conclusion.
Assessment of the intervention effect on the primary outcome, child dietary patterns 
at 18 months of age, is presented in Chapter Five. Intervention assessment utilising 
dietary patterns is a novel assessment method, which reflects the ways foods are 
eaten; namely in combination as part of a whole diet. Two methods of dietary 
patterns analysis are presented, an Obesity Protective Dietary Index and patterns 
derived by principal components analysis, in order to compare intervention and 
control arms.
Chapter Six presents the assessment of the intervention effect on maternal correlates 
of children’s diets. A description of the measures utilised to assess maternal 
knowledge of child feeding and nutrition, feeding practices, self-efficacy in child 
feeding, and modelling of a healthy diet is provided and is followed by results arising 
from this assessment. Chapter Seven then presents the analysis of these maternal 
correlates as potential mediators of the intervention effect on child dietary patterns. 
Mediation analysis provides valuable information to inform future trials by 
identifying the successful aspects of an intervention.
The findings of a qualitative study, conducted to explore mothers’ perceived 
influences on their feeding practices, are described in Chapter Eight. That study fills 
an existing research gap in explaining why parents choose to employ particular 
feeding practices, and whether competing influences explain the inconsistent 
improvements in feeding practices seen in the intervention. Finally, Chapter Nine 
provides an overview of those findings including the strengths and limitations of this 
thesis, the relevance and public health implications of the findings, and 
recommended directions for future research.
Chapter 2: Literature Review
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Chapter 2: Literature Review
2.1 Introduction
This chapter provides an overview of current knowledge and issues surrounding 
dietary intakes of young children. Young children, under two years of age, are the
main focus of this review, though literature regarding older children is also cited in 
some instances due to the paucity of research specifically involving children under 
two years. This chapter begins by describing the importance of nutrition for young 
children, and exploring the current evidence base regarding their dietary intakes. 
Dietary patterns, a novel dietary assessment methodology, are also discussed. 
Potential parental correlates of young children’s diets are then examined, including 
nutrition knowledge, feeding practices, self-efficacy for promoting healthy eating, 
and parental modelling. Additionally, interventions designed to improve diets of 
young children, and interventions assessing mediation of outcomes, are reviewed. 
The final section of this chapter presents the overall aims of this thesis.
2.2 Nutrition and health
It is widely recognised that aspects of diets, such as low consumption of fruits, 
vegetables and dietary fibre, and high intakes of saturated fats and sodium, contribute 
to poor health outcomes including obesity, cardio-vascular disease, Type 2 Diabetes 
Mellitus and some cancers (World Health Organisation 2003; Key et al. 2007; Reddy 
and Katan 2007; Steyn et al. 2007; Zhang et al. 2011). These conditions give rise to 
vast health and cost burdens (Yates and Murphy 2006; Kouris-Blazos and Wahlqvist 
2007), and it is predicted that the contribution of such non-communicable diseases to 
the world’s disease burden will increase from 43% in 1998 to 73% by 2020 (World 
Health Organisation 1999). Reducing the burden of chronic and non-communicable 
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diseases is therefore an international health priority (World Health Organisation 
2003). Prevention is likely to be easier, less costly and more effective than treatment 
of developed conditions (Gill, King and Caterson 2005). Given that diet is important 
in the genesis of non-communicable diseases such as obesity, cardio-vascular 
disease, Type 2 Diabetes Mellitus and some cancers, it is therefore also a vital aspect 
of prevention and treatment (World Health Organization 2003).
2.1.2 Why young children’s nutrition is important
Infancy is the life stage with most rapid growth, therefore adequate nutrition early in 
life is essential to promote optimal health for young children (Wardlaw, Hampl and 
DiSilvestro 2004). While it is essential that young children receive enough nutrition 
to promote healthy growth, it is also important that their dietary intakes do not 
exceed requirements. Current diets of young children are likely to be contributing to 
the high rates of overweight and obesity in this age group worldwide (World Health 
Organization 2000; Biro and Wien 2010).
A recent paper combining 450 international studies reported that childhood 
overweight and obesity (as assessed by World Health Organisation reference 
standards (World Health Organization 2009)), had increased from 4.2% worldwide 
in 1990 to 6.7% in 2010 (de Onis, Blossner and Borghi 2010). In Australia, there is 
no nationwide data regarding height and weight for children under two years of age, 
but a recent national study found that amongst children aged two to three years, 21% 
of boys and 18% of girls were overweight or obese (Cole et al. 2000; Australian 
Government Department of Health and Ageing 2007). When children of all ages 
(two to 16 years) were included, this increased to 22% of boys and 24% of girls. 
These studies highlight the need for strategies to prevent overweight and obesity 
from a young age.
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In addition to contributing to high rates of overweight and obesity, poor dietary 
habits of young children appear to be associated with the earlier development of 
other chronic health problems which were previously only seen in older individuals. 
For example, there is some evidence that child intakes of salt and potassium may be 
related to blood pressure, and consequently later risk of hypertension (Hofman, 
Hazebroek and Valkenburg 1983; Geleijnse, Grobbee and Hofman 1990), and that 
reducing salt intakes of children may reduce their blood pressure (He and MacGregor 
2006). Recent evidence also shows that obesity is associated with higher blood 
pressure in children aged three to six years (Gopinath et al. 2011). Additionally, 
reviews of consequences of childhood obesity have identified increased short-term 
risks for orthopaedic, neurological, pulmonary, gastroenterological and endocrine 
problems (Dietz 1998; Must and Strauss 1999; Must and Anderson 2003; Daniels 
2006). These include conditions such as sleep apnoea, gallstones, hepatitis, and 
insulin resistance. Evidence also suggests there are detrimental social and emotional 
consequences of being an overweight child (Dietz 1998; Must and Strauss 1999;
Must and Anderson 2003).
Nutrition for young children affects not only their immediate health, but is likely to 
also influence health over the lifespan, via the tracking of eating behaviours and 
health outcomes from the early years (Golley et al. 2010). Tracking has been defined 
as ‘the stability of health behaviours over time, or the maintenance of relative 
position in rank of behaviour over time’ (Kelder et al. 1994). Theoretically, children 
who are encouraged to enjoy and practice healthy behaviours, such as balanced, 
varied and non-excessive eating, should find it comparatively easy to continue these 
behaviours, relative to those raised with less healthy behaviours.
Evidence of tracking of dietary intake, dietary patterns and food preferences through 
childhood is provided by a number of longitudinal studies with varying follow-up
Chapter 2: Literature Review
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periods (Kelder et al. 1994; Boulton, Magarey and Cockington 1995; Singer et al. 
1995; Lien, Lytle and Klepp 2001; Skinner et al. 2002; Wang et al. 2002; Robinson 
et al. 2007; Coulthard, Harris and Emmett 2010; Fiorito et al. 2010; Frémeaux et al. 
2011). For example, Skinner and colleagues showed that food preferences of 70 
children at age two to three years and at age four years were strongly related to food 
preferences at eight years of age, with children’s dietary variety scores also strongly 
related over time (Skinner et al. 2002). A further study involving 106 children found 
that 75% of those in the highest energy intake quintile at four years of age remained 
in the top two quintiles at eight and 15 years of age, showing that young children 
with high energy intakes maintained larger intakes at older ages (Boulton, Magarey 
and Cockington 1995). Data from 95 children in the Framingham Children’s Study 
(77 of whom were aged three to four years at baseline), also showed tracking of 
nutrient intakes both two and four years later (Singer et al. 1995). In particular, 
carbohydrate and fat intakes showed the strongest correlations over time, and 
children at the upper end of the intake spectrum were likely to maintain their position 
(Singer et al. 1995). Furthermore, a study involving 7821 families participating in the 
Avon Longitudinal Study of Parents and Children (ALSPAC) has reported that 
frequency of eating home-cooked fruits and vegetables at six months was strongly 
related to frequency of consumption of those foods at seven years (Coulthard, Harris 
and Emmett 2010). Moderate stability of dietary patterns between three and nine 
years of age has also been observed in the ALSPAC sample (Northstone and Emmett 
2008).
Additionally, the Cardiovascular Risk in Young Finns Study provides the strongest 
evidence of longitudinal tracking of diets (Mikkila et al. 2005). That study followed 
1037 males and females over a 21 year period (aged three to 18 years at baseline and 
24-39 years at follow-up), and collected 48 hour recalls at each time point. Two 
distinct dietary patterns were identified, one characterised by higher intakes of 
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traditional Finnish foods, the other characterised by generally higher intakes of 
healthy foods. Tracking of these patterns was observed at the two follow-up time 
points of six and 21 years, providing support for the tracking of consumption patterns 
from childhood to adulthood, and therefore emphasising the importance of healthy 
dietary intakes at a young age.
Tracking of health outcomes, as well as behaviours, has also been observed. 
Systematic reviews have reported that greater body size and rapid growth in early 
childhood are predictive of greater size in later childhood and adolescence (Monteiro 
and Victora 2005; Stocks et al. 2011). Another systematic review reports that 
overweight and obese youth are at increased risk of overweight as adults, though the 
strength of this association varies between studies (Singh et al. 2008). Furthermore, 
adults who were overweight as children may also retain higher risk factors for some 
conditions, such as cardio-vascular disease, irrespective of their adult weight status 
(Must and Strauss 1999).
While increasing evidence suggests that early life nutrition and growth is important 
in determining later diet and health outcomes, parents may not be fully aware of the 
importance of this period to their child’s future health. A recent European study 
involving a convenience sample of 2071 mothers from five countries suggests that, 
on average, mothers view infant’s diets to be less important in influencing their 
children’s lifelong health than other factors such as genetics and childhood or 
adolescent diet and physical activity (Gage et al. 2011). This finding lends support to 
the proposition that parents need to be better informed about this crucial time for 
influencing their children’s health.
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2.2 Nutritional requirements and recommendations for 
young children
2.2.1 Sources of nutrition in early life
Breastfeeding is widely regarded as the best way to provide nutrition to newborn 
infants. The World Health Organization and the Australian National Health and 
Medical Research Council recommend exclusive breastfeeding for the first six 
months of life (World Health Organization 2001; National Health and Medical 
Recearch Council 2003). It is broadly agreed that breast milk or infant formula can 
provide all the nutrition a baby needs for the first six months of life (Kramer and 
Kakuma 2001; Department of Health 2007). While there have been many studies and 
reviews regarding the optimal durations of both exclusive and complementary 
breastfeeding, exploration of that literature is beyond the scope of this review. This 
thesis therefore focuses on the foods introduced during weaning, how the diet 
changes up to two years of age, and the multiple factors associated with these 
processes. 
By six months of age, infants usually display signs of readiness to consume solid 
foods (National Health and Medical Research Council 2003). This is also a time 
when they need more energy and iron than breast milk can provide (World Health 
Organisation Department of Nutrition for Health and Development 2000). There are 
many factors considered when solid foods are commenced, but typically these are 
primarily related to a child’s short-term health outcomes, such as safety (for 
example, ensuring appropriate hygiene and textures), nutritional adequacy (for 
example, requirement for iron), and allergies and intolerances. However, it is also 
important to recognise that longer-term food preferences are likely to be established 
based on the foods provided (Birch 1998).
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Given the importance of early nutrition for the short- and long-term health of 
children, estimations of nutritional requirements and guidelines for how to achieve 
these are important. Such tools can facilitate the promotion of nutritional adequacy 
and provide benchmarks with which to compare research findings.
2.2.2 Nutrition recommendations for young children
Nutrition recommendations vary between countries, based on the evidence available 
and the most relevant nutritional concerns for specific populations. The three main 
types of guidelines are: specifications for individual nutrients, general feeding 
guidelines, and recommendations for whole foods/food groups. Each of these is 
discussed below in relation to children under two years of age.
Nutrient Recommendations
Many countries provide nutrient intake recommendations for infants and toddlers, 
such as the Dietary Reference Values in the United Kingdom (Department of Health 
1999), and the Dietary Reference Intakes in the United States (Institute of Medicine 
2000). In Australia, Nutrient Reference Values (NRVs) have been developed and 
provide recommendations for energy, macro-nutrients and micro-nutrients for the 
age categories of 0-6 months, 7-12 months and 1-3 years (Australian Government 
Dept. of Health and Ageing and National Health and Medical Research Council 
2006).
General Feeding Recommendations
General child and infant feeding recommendations are also provided by many 
countries (Butte et al. 2004; Department of Health 2007; Ministry of Health 2008).
The Dietary Guidelines for Children and Adolescents in Australia (National Health 
and Medical Recearch Council 2003) are one example. These typically offer 
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information about promoting breastfeeding, introduction of food and feeding 
practices, management of allergies, and encouraging variety and consumption of 
items from all food groups. Some guidelines include recommended nutrient intakes 
and sources of each nutrient, but usually without information about what quantities 
of these foods would need to be eaten to obtain the intakes recommended. 
Internationally, there is a lack of food-based guidelines for the transition from liquid 
and infant foods to solid and adult foods (Picciano et al. 2000; Butte et al. 2004). For 
example, the guide to serves of core and ‘extra’ food groups in the Australian Guide 
to Healthy Eating (Kellett, Smith and Schmerlaib 1998; Smith, Kellett and 
Schmerlaib 1998) does not provide guidance for children younger than four years of 
age. The absence of detailed guidelines, which is common across countries, presents 
difficulties for parents in obtaining correct and consistent information about the 
amounts and types of foods to provide their infants and toddlers, and also for 
professionals and researchers in assessing dietary adequacy in these younger age 
groups.
While there are no formal national or international guidelines quantifying food intake 
by food group for infants and toddlers, some recommendations have been proposed 
by various professional groups and researchers (Lucas and Zlotkin 2003; American 
Academy of Pediatrics Committee on Nutrition 2004; Community Nutrition Unit 
2008). For example, the Tasmanian Department of Health and Human Services has 
published suggested food group serves for children aged one to three years 
(Community Nutrition Unit 2008), extrapolated from the recommendations for four 
to seven year olds in the Australian Guide to Healthy Eating (Kellett, Smith and 
Schmerlaib 1998). Food group recommendations generally suggest that young 
children should be encouraged to consume a wide variety of foods, have plenty of 
fruits, vegetables, dairy and wholegrain cereals, and have some protein based foods 
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each day. Limited consumption of foods and fluids high in saturated fat, added sugar 
or salt and low in other nutritional value is also recommended, and such items are 
typically referred to as non-core or ‘extra’ foods (Smith, Kellett and Schmerlaib 
1998; Koh et al. 2010).
2.3 Description of young children’s diets
This section will review the literature regarding diets of children aged younger than 
two years. This age range was specified because there is no national data set 
available in Australia for children under two years of age (Australian Bureau of 
Statistics 1999; Australian Government Department of Health and Ageing 2007), and 
therefore little is known about their diets. 
2.3.1 Measurement and reporting of young children’s diets
Methods commonly utilised to measure dietary intakes are briefly outlined here, but 
are reviewed in more detail in Appendix 5A. This section will also briefly discuss 
some of these options for analysing and reporting children’s dietary data, particularly 
the relatively novel method of dietary patterns analysis.
The four main methods for collecting dietary data are 24-hour recalls, food records 
(as known as food diaries), food frequency questionnaires (FFQs) and diet histories 
(Ziegler et al. 2006). Foods records and 24-hr recalls are considered to provide the 
highest quality and most comprehensive data, but are time and resource intensive to 
conduct and analyse (Nelson and Bingham 1997). The quality of data obtained from 
an FFQ depends on the validation (i.e. population specific) and detail (i.e. whether 
quantitative data is also collected) of the tool and the aims of the study (Margetts and 
Nelson 1997). Diet histories are most commonly used in clinical nutrition rather than 
epidemiology (Nelson and Bingham 1997).
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With regard to outcome assessment, many studies report levels of intake of various 
foods and food groups predetermined to be of interest. For example, intakes of the 
food groups fruits, vegetables and non-core foods may be reported, because these 
dietary exposures are known to have independent associations with health (Reddy 
and Katan 2007), and in most age groups they can be compared with dietary 
guidelines or recommendations (National Health and Medical Research Council 
2003; National Health and Medical Research Council 2003). Additionally, 
assessment of food-based outcomes, such as whether a child eats adequate amounts 
of vegetables, provides data which are meaningful to practitioners and interpretable 
by parents.
Other methods of reporting diets include quantification of energy, macronutrient and 
micronutrient intakes. Such nutrient-based assessments are useful to enable the 
comparison of diets with nutrient intake recommendations, however, they are not 
necessarily useful to parents, who require more practical information about feeding 
their children appropriate foods rather than nutrients. An additional limitation is that 
a diet which meets nutrient recommendations does not necessarily represent healthy 
eating. For example, diets adequate in micronutrients may still be high in energy and 
low in fibre (Devaney et al. 2004). Furthermore, when documenting energy intakes, 
energy consumed should be considered together with an individual’s body weight, 
and may not be useful without an assessment of energy expenditure. Given the 
limitations associated with nutrient-based dietary assessments, this thesis will focus 
on food-based dietary outcomes, and nutrient-based studies will not be included in 
this review of young children’s diets.
The assessment of dietary patterns is an additional method of characterising diets, 
though this approach has been infrequently used to describe the diets of young 
children. Dietary patterns can describe ‘whole diets’, including the ways intakes of 
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different foods relate to each other (Hu 2002; Waijers, Feskens and Ocke 2007;
McNaughton 2010). These patterns can then be tested for associations with health 
outcomes, as well as personal, familial or environmental characteristics (Kant 2004;
Mejean et al. 2007). For example, in a study of diet quality assessed by dietary 
patterns, involving 288 women from the longitudinal Framingham Offspring-Spouse 
study, those with lower diet quality were significantly more likely to develop 
abdominal obesity, compared with those with higher diet quality (Wolongevicz et al. 
2010).
Two methods of dietary patterns analyses have been defined in the literature. One 
method involves empirically defined dietary patterns (Newby and Tucker 2004),
which refers to data-driven approaches including principal components analysis 
(PCA), cluster analysis and reduced rank regression (RRR) (Hoffmann et al. 2004;
McNaughton 2010). This method generates distinct dietary patterns which are each 
associated with intakes of different combinations of foods or food groups. The 
second method to describe dietary patterns is a pre-determined, theoretically defined 
dietary quality index (Waijers, Feskens and Ocke 2007). Creation of such an index is 
usually informed by relevant dietary guidelines, where diets are rated for compliance 
with each guideline, then total scores are calculated and participants’ diets are ranked 
accordingly. These methods are described in greater detail in Chapter Five. 
Studies assessing both food groups and dietary patterns in young children are 
reviewed below. Studies of food groups enable quantification of consumption rates 
and prevalence of issues related to intakes of individual food groups, and are relevant 
when considering classification and quantifications of food groupings for dietary 
patterns. Studies of dietary patterns enable description and comparison of whole 
diets.
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Studies focussing on specific minority populations (for example, Australian 
Indigenous populations), developing nations, or milk feeding prior to introduction of 
solids, were excluded. Studies where the youngest age category included a majority 
of participants (>50%) aged two years or older were also excluded, such as the 
preliminary data from the most recent UK National Diet and Nutrition Survey (Bates, 
Lennox and Swan 2010). Studies published prior to 1990 were not included due to 
their limited relevance given changes in dietary intakes over the past 20 years.
2.3.2 Studies examining individual components of young 
children’s diets1
Summary of studies
This section reviews studies examining young children’s dietary intakes of fruits, 
vegetables and non-core foods/beverages (henceforth referred to as non-core foods).
These food groups were selected because they are likely to be relevant to obesity 
prevention (Davis et al. 2007), and are not eaten in recommended quantities by other 
age groups in Australia (Australian Bureau of Statistics 1999; Australian 
Government Department of Health and Ageing 2007; Rangan et al. 2008; Rangan et 
al. 2009). This section describes young children’s intakes of fruits, vegetables and 
non-core foods, together with the main strengths and weaknesses of the available 
literature. International studies which have reported quantity and/or frequency data 
for any of these three outcomes are included. 
Four identified studies utilised rigorous data collection methods (24-hour recalls or 
food records), and reported detailed quantitative results regarding whole food intakes 
1 Aspects of this section have been presented at the Dietitians Association of Australia National 
conference in 2009, see Appendix 2A.
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of fruits, vegetables and/or non-core foods. Those studies are described briefly 
below. Most studies, however, have reported less detailed information, such as 
beverage intakes only, or frequencies of intakes rather than amounts. Details 
regarding those studies are presented in Appendix 2B.
Feeding Infants and Toddlers Study (FITS) – United States
The most detailed and current information available on infants and toddlers diets is 
provided by the Feeding Infants and Toddlers Study (FITS), conducted in the United 
States in 2002 (n = 3022, aged four to 24 months) (Devaney et al. 2004; Devaney et 
al. 2004; Fox et al. 2004; Fox et al. 2006; Ziegler et al. 2006), and repeated in 2008 
(n = 1596, aged four to 24 months) (Briefel et al. 2010; Siega-Riz et al. 2010). That 
study utilised single 24-hour recalls, which do not allow for estimates of average or 
usual intake for individuals (though in each study 20-25% of the sample provided a 
second day of dietary data, to allow for assessment of nutrient adequacy). Strengths 
of the FITS data were the large sample sizes, pilot testing of the measures and use of 
standardised methodology, a food database updated with infant-specific products, 
and analysis and reporting of many outcomes. The FITS represents the most recent 
comprehensive dietary data collection for this age group internationally.
The Diabetes Prediction and Prevention Project (DIPP) – Finland
This study has reported dietary data for food groups in addition to dietary patterns, as 
described earlier. In the paper reporting food groups, 567 children at one year of age 
were included (Kyttalla et al. 2010). Strengths of that study were the sample size, the 
use of three day food records, and analysis using a database updated with infant-
specific foods. However, a limitation is that the sample were participants in a 
longitudinal study for infants at risk of Type 1 Diabetes Mellitus. Awareness of this 
health risk, and willingness to participate in a longitudinal trial, may have caused 
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these participants, and their diets, to differ from those of the general population.
While the authors stated that the cohort could be expected to be representative of the 
general population, they did not present demographic characteristics to support that 
statement.
Childhood Asthma Prevention Study (CAPS) – Australia
Only one Australian study has currently reported detailed dietary data for Australian 
children aged 16-24 months, based on information collected during the CAPS 
(Knezevic et al. 2001; Webb et al. 2006; Webb, Rutihauser and Knezevic 2008).
While relatively recently published, that data was collected over a decade ago in 
1998-2000, and intakes may have changed since that time. A strength of the CAPS 
data is the use of three-day weighed food records. However, the analyses were 
performed using a food database not specifically designed for this age group, and 
there is no mention of whether the database was modified in any way to account for 
this. Given the variety of child-specific food products now widely available and 
consumed, inclusion of nutrient profiles and portion sizes for these foods is likely to 
be important for accurately coding intakes for this age group. Another limitation of 
the study is that participants had all agreed to participate in a five-year asthma trial, 
and the characteristics of those who agree to participate in such a study may not have 
been representative of the general population. Indeed, parental education level, an 
indicator of socio-economic position, was higher than the average of the population 
in which they resided. Nonetheless, this is the most thorough data available for this 
age group in Australia, and provides detailed analyses of food groups. 
The Avon Longitudinal Study of Pregnancy and Childhood (ALSPAC) – United Kingdom
The ALSPAC provides dietary information for young children in the United 
Kingdom at various ages, collected using both FFQs and 3-day food records 
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completed by mothers (Cowin, Emmett and ALSPAC study team 2000; North and 
Emmett 2000; North, Emmett and Noble 2000; Noble, Emmett and ALSPAC study 
team 2001; Northstone, Rogers and Emmett 2002; Rogers and Emmett 2003). The 
study population was not nationally representative, as there was a participation bias 
towards higher maternal education and age for those who completed food records, 
which may result in biased mean intakes. Also, the data was collected in 1993-1994,
so it may not represent current intakes. However, important strengths of the study are 
the longitudinal design and inclusion and maintenance of a large sample. 
Additionally, 90% of participants at 18 months completed all three days of food 
records, allowing for assessment of usual intakes (Cowin, Emmett and ALSPAC 
study team 2000).
The other studies of young children’s diets provide data that is limited in terms of 
quality or generalisibility, and are presented in Appendix 2B. While some were large 
studies, such as the Infant Feeding Survey (Bolling et al. 2007), they were generally 
limited by a lack of quantitative reporting of food group intakes. Other studies were
limited by small, non-representative samples (Hoerr et al. 2006; Hoerr et al. 2006;
Fisher et al. 2008), and some have reported data collected using FFQs, which 
provides less detail and accuracy than other methods such as food records or 24-hour 
recalls (Nelson and Bingham 1997; Ziegler et al. 2006).
Intakes of fruits and vegetables
Despite the consistent emphasis across countries of the health benefits of higher fruit 
and vegetable intakes (World Health Organization 2003), consumption levels across 
childhood remain low (Australian Government Department of Health and Ageing 
2007; Kranz, Findeis and Shrestha 2008; Diethelm et al. 2012). The studies reviewed 
here and presented in Appendix 2B indicate that rates of consumption of fruits and 
vegetables are suboptimal in young children (de la Hunty, Lader and Clarke 2000;
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Hamlyn et al. 2002; Fox et al. 2004; Lande et al. 2004; Bolling et al. 2007; Webb, 
Rutihauser and Knezevic 2008; Conn et al. 2009; Kyttalla et al. 2010; Siega-Riz et 
al. 2010).
The Feeding Infants and Toddlers Study 2008 found that 16-35% of children aged 6-
24 months consumed no fruit, and that 26-37% consumed no vegetables on a single 
recall day (Siega-Riz et al. 2010). This represented a small increase in the proportion 
having fruit, but a decrease in the proportion consuming vegetables, since the 
previous study in 2002 (Fox et al. 2004). In comparison, some studies have reported 
higher consumption rates of fruits or vegetables (Cowin, Emmett and ALSPAC study 
team 2000; Grummer-Strawn, Scanlon and Fein 2008; Webb, Rutihauser and 
Knezevic 2008; Friel et al. 2010). However, those were based on average intakes 
over three to seven days, rather than a single 24-hour period, and therefore would 
have included children whose consumption was less than daily. In such studies where 
a high percentage of fruit and/or vegetable consumers was reported, the daily average 
quantities eaten were usually quite small. Vegetable intakes were particularly low, 
ranging from 14g/day to 97g/day (Andersen et al. 2003; Lande et al. 2004), and some 
of these quantities may have been overestimates due to inclusion of potatoes cooked 
in fat, which potentially should not be counted as vegetables due to their high energy 
and low fibre content. 
Intakes of non-core (energy-dense, nutrient poor) foods
Energy-dense, nutrient poor foods have been termed as ‘non-core’ or ‘extra’ foods 
because they typically contribute a great deal to energy intakes, but are not necessary
to meet nutrient requirements, and hence do not fit into any of the core food groups. 
High consumption of non-core foods is notable across a variety of populations and 
most age groups of children (Rangan et al. 2008; Reedy and Krebs-Smith 2010;
Diethelm et al. 2012). The studies reviewed here suggest that high levels of 
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consumption of non-core foods are also common in young children (Cowin, Emmett 
and ALSPAC study team 2000; Fox et al. 2004; Webb et al. 2006; Koh et al. 2010;
Kyttalla et al. 2010; Siega-Riz et al. 2010).
Webb and colleagues reported that non-core foods contributed approximately one 
quarter of total energy intake in their sample of 16-24 month olds in Australia (Webb 
et al. 2006). In that study, children ranked in the top 20% of consumers of non-core 
foods received 45% of their energy intake from non-core foods. While those 
children’s total energy intakes were not significantly higher than other children in 
that study, their micronutrient and protein intakes were lower, suggesting that 
energy-dense foods were displacing other, more nutritious foods in the diets of these 
children. 
More frequently, studies have reported the percentage of participants consuming 
non-core foods, without quantity or frequency information other than the period of 
recall. Such data indicates high rates of consumption of foods such as desserts, 
sweets, sweetened beverages and salty snacks. For example, preliminary data from a 
recent Australian study reports that 40% of children aged six to seven months 
consumed non-core foods in a 24-hour period (Magarey et al. 2011). Additionally, 
the most recent FITS study in the United States has reported 63-81% of children 
aged 12-24 months are eating such foods daily (Siega-Riz et al. 2010). Furthermore, 
the ALSPAC study in the United Kingdom reported 63% of 18 month old children 
were having chocolate and 47% were having sweet pastries over a three day period 
(Cowin, Emmett and ALSPAC study team 2000).
The substantial contribution of non-milk beverages (such as juices, cordials and soft 
drinks) to young children’s energy intakes is consistently reported and is of concern. 
For example, Webb and colleagues reported non-milk beverages contributed an 
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average of 8.3% of energy to diets of children 16-24 months of age in Australia 
(Webb, Rutihauser and Knezevic 2008), and the FITS data reported that 100% juice 
and sweetened beverages together provided 11.1% of energy intakes of 12-24 month 
olds in the United States (Fox et al. 2006). In addition to the energy contributions
provided, studies have reported that the percentage of children consuming these 
drinks is also high. For example, the DIPP study in Finland reported 80% of children 
to be consuming sweetened drinks and juices over a period of three days (Kyttalla et 
al. 2010). Furthermore, in Norway 56-68% of 12 month olds were reported to be 
consuming sweetened drinks at least monthly (Lande et al. 2004), and other studies 
have shown similarly high consumption rates of such beverages (de la Hunty, Lader 
and Clarke 2000; Marshall et al. 2003; Hoerr et al. 2006). These are high levels of 
intake for items which are generally recommended to be limited in infant and toddler 
diets (National Health and Medical Research Council 2003).
Commentary on study methodologies
There are very few rigorous, nationally representative studies of the diets of young 
children. Strengths of the available studies are the use of validated methods for 
collecting dietary data, the large sample sizes of some reports, and the measurement 
of diets at multiple ages within some studies. However, notable limitations of these 
studies are the lack of nationally representative samples with quantitative data 
reported, the lack of contemporary information, and frequently a lag of many years
between data collection and publication.
One further issue frequently identified in the reporting of food group intakes is that 
the items which constitute the groups are often not well described or not comparable 
between studies. Comparisons between studies and accurate assessments of intake 
levels are limited by differing definitions of ‘fruits’, ‘vegetables’ and non-core foods.
For example, some papers report vegetable intake with all potatoes, while some 
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report without potatoes, and these different definitions make comparability difficult. 
Additionally, many studies do not include mixed dishes in vegetable counts, or do 
not report whether or how vegetables in mixed dishes were assessed, leading to 
potential underreporting and lack of consistency between studies. It is therefore 
important that papers clearly articulate the food items included in food groupings, 
and the rationale for those choices. 
Another issue relates to the disaggregation of food groups and reporting of individual 
foods, without reporting total food group intake. For example, it may be interesting 
to observe how many participants eat individual types of vegetables (Szymlek-Gay et 
al. 2010), but it is not particularly useful to compare proportions eating specific 
vegetable varieties between studies, nor does it contribute to understanding the 
dietary adequacy of the sample. Reporting total intake of vegetables or non-core 
foods in addition to intakes of individual varieties would be a small task for 
investigators but would add greatly to the use and comparability of data between 
studies and thus enrich our understanding of the adequacies of children’s intakes.
2.3.3 Studies examining dietary patterns in young children
In recent years, a number of papers have been published regarding dietary patterns 
and diet quality of children aged two to five years (Knol, Haughton and Fitzhugh 
2005; Kranz et al. 2006; Crombie et al. 2008; Kranz, Findeis and Shrestha 2008;
Pryer and Rogers 2009; Huybrechts et al. 2010; Manios et al. 2010; Vereecken and 
Maes 2010).  Characteristics of diet quality indices for that age group vary greatly, 
from focussing on dietary diversity, moderation and meal frequency (Huybrechts et 
al. 2010), to combining assessment of food groups with assessment of physical 
activity and sedentary behaviour (Manios et al. 2010). Additionally, some indices 
combine assessment of food groups with nutrients, as in the American Healthy 
Chapter 2: Literature Review
22
Eating Index (HEI) (Manios et al. 2009) and Revised Children’s Diet Quality Index 
(RC-DQI) (Kranz et al. 2006; Kranz, Findeis and Shrestha 2008).
Data-derived dietary patterns in two to five year olds have previously been assessed 
by cluster analysis (Knol, Haughton and Fitzhugh 2005; Pryer and Rogers 2009), and 
PCA (Northstone and Emmett 2008), with inclusion of 19 to 34 food groups. In 
addition, one study has compared the methods of PCA and RRR (Manios et al. 
2010). Twelve food groups were utilised, and the two methods produced quite 
different patterns; PCA identified a ‘healthy’ pattern, explaining 12.5% of the 
variance in food group intakes, while RRR produced an ‘unhealthy’ pattern, 
explaining 8.3% of variance. This was likely due to the distinct differences in 
methods of defining PCA and RRR patterns, whereby PCA identifies those patterns 
present in the dietary data, while RRR identifies patterns associated with
intermediate response variables (in this case fat, carbohydrate and fibre intakes).
Evidence regarding dietary patterns of children under two years of age is more 
limited. Two studies involving this age group have reported diet quality indices, 
however, those focussed on disadvantaged populations in Brazil and Latin America
(Ruel and Menon 2002; Vitolo et al. 2010), thus generalisibility is limited. Three 
studies describing data driven dietary patterns were identified and are described 
below.
One paper from the Southampton Women’s Survey has reported patterns identified 
by PCA at six and 12 months of age (Robinson et al. 2007). Child dietary data (n = 
1434) was collected by parent-completed FFQ from 1999-2003. Items were then 
classified into 46 and 56 food groups for six and 12 month old children respectively. 
The most common dietary intake patterns identified at both six and 12 months of age 
were labelled the ‘infant guidelines pattern’ and the ‘adult foods pattern’. The ‘infant 
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guidelines pattern’ was characterised by more frequent intake of fruit, vegetables, 
fish and meat, other home-prepared meals and breastmilk, and less frequent intakes 
of commercial baby foods and formula, and explained 7.0-8.9% of the variance at 
each age. The ‘adult foods pattern’ was characterised by more frequent intake of 
savoury snacks, biscuits, bread, ‘squash’2, breakfast cereals and hot chips, and less 
frequent intakes of breastmilk, baby rice, and cooked and tinned fruit, and that 
pattern explained 6.4-6.7% of the variance at each age. It is interesting that these 
distinct patterns seemed to represent grouping of more and less healthy dietary 
habits. Strengths of that study were the large sample size, the longitudinal study 
design, and the consistent results seen at six month follow-up, reflecting stability of 
the identified patterns. This was also the only one of the three dietary patterns studies 
presented here to report the variance explained by the patterns, and the variance was 
comparable to studies of older children’s dietary patterns (Mikkila et al. 2005;
McNaughton et al. 2008; Northstone and Emmett 2008).
Dietary patterns have also been reported from the Norwegian Mother and Child 
Cohort Study, utilising data collected from 1999-2009 (Ystrom, Niegel and Vollrath 
2009). A sample of 27,763 mothers completed 36-item FFQs when their children 
were 18 months old. Two patterns were identified using factor analysis, labelled 
‘unhealthy diet’ and ‘wholesome diet’. The ‘unhealthy diet’ was characterised by 
higher intakes of a variety of foods which could be classified as non-core, together 
with lower intake of water. The ‘wholesome diet’ showed higher consumption of 
vegetables, fruit, some dairy products, some breads, rice, peas, beans, pasta, fish, 
meat and water. Once again, grouping of more and less healthy dietary habits was 
2 The drink ‘squash’ in the United Kingdom is otherwise known as cordial: a sweet fruit flavoured 
syrup to which water is added.
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apparent. The large sample size was a strength of that study however, it was limited 
by the use of a relatively brief FFQ for dietary assessment, the validity of which was 
not mentioned, and the proportion of variance explained by each dietary pattern was 
also not reported.
A further study of one year old children in Finland (n = 719) collected 3-day food 
records as part of the Diabetes Prediction and Prevention Project (Ovaskainen et al. 
2009). Cluster analysis of 30 food groups categorised participants into three groups, 
each defined by a distinct dietary pattern. The ‘healthy’ pattern (n = 147) was 
characterised by high intakes of skimmed milk, vegetables and cheeses. The 
‘traditional’ pattern (n = 258) was predominantly correlated with intakes of potatoes, 
meat dishes and margarine, while the ‘ready-to-eat baby food’ pattern (n = 314) 
showed higher intakes of commercial infant-specific foods and was negatively 
correlated with vegetables and meat dishes. That paper did not comment on the 
generalisability of their findings to the broader population, but given that only 
participants with genetic susceptibility to Type 1 Diabetes Mellitus were included, 
they may eat differently to the general population. It is interesting that an ‘unhealthy’ 
pattern was not identified in that study until older ages (three and six years). 
The novel method of dietary patterns analysis allows for holistic assessment of diet, 
and is therefore more reflective of the ways foods are consumed when compared to 
reporting individual food items (Waijers, Feskens and Ocke 2007). Such an approach 
is useful given that associations between diet and health are usually complicated and 
multifaceted, and dietary patterns can encompass potential interactions between 
dietary components (Newby and Tucker 2004; Waijers, Feskens and Ocke 2007).
The aforementioned studies generally indicate that more and less healthy dietary 
habits seem to group together even in young children. This emphasises the 
importance and relevance of assessing dietary patterns rather than individual dietary 
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components, as the clustering of a number of healthy or unhealthy dietary aspects 
may be more relevant to health outcomes than the individual intakes of the foods 
contained in the pattern.
In summary, there is limited rigorous evidence available regarding current diets of 
young children, particularly in Australia. Studies generally suggest that intakes of 
non-core foods are high, and intakes of fruits and vegetables are low, in comparison 
to recommendations which promote limited non-core foods and plenty of fruits and 
vegetables (National Health and Medical Research Council 2003). Numerous 
methodological limitations make comparisons between studies difficult, and future 
studies should seek to address these. Dietary patterns remain poorly studied in this 
age group, but provide a useful way of analysing, characterising and comparing 
whole diets which will benefit from future research. 
2.4 Correlates of young children’s diets, and interventions 
targeting those correlates 3
Having examined the evidence regarding young children’s diets, and discussed 
current dietary issues for this age group, it is important to explore known correlates 
of children’s intakes, as these may be appropriate as intervention targets. This section 
will explore evidence regarding parental correlates of young children’s diets, and 
will focus on those that are potentially modifiable. Following this, previous 
interventions which have aimed to improve young children’s diets and parental 
3 Aspects of this section have been published in Australian Epidemiologist, 2010; 17(1):17-20, a copy 
of which is included in Appendix 2C.
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correlates will be reviewed, before a discussion of studies which have conducted 
mediation analysis.
The importance of parents’ roles in establishing child nutrition behaviours has been 
frequently reported (Brug 2008; Stang and Loth 2011). Parents largely determine the 
types and amounts of foods given to young children, the settings in which these 
foods are provided, and the expectations or pressures placed on the child’s eating 
(Birch et al. 2001; Savage, Fisher and Birch 2007; Ventura and Birch 2008; Anzman, 
Rollins and Birch 2010). Given that young children are reliant on their parents and 
carers for all their nutritional needs, and that parental correlates may be modifiable, 
they will be the focus of this section. 
While demographic and economic factors have previously been explored in the 
literature (Northstone, Rogers and Emmett 2002; Hendricks et al. 2006; Brekke, van 
Odijk and Ludvigsson 2007; Robinson et al. 2007), and are recognised as potential 
influences on children’s diets, they are not considered modifiable variables in an 
intervention setting. Additionally, some of the influence of demographics/economics 
on diet may be explained by other variables such as nutrition knowledge, as 
suggested by studies of both adults and children (Harnack et al. 1997; Gibson, 
Wardle and Watts 1998; Blaylock, Variyam and Lin 1999; Ball, Crawford and 
Mishra 2006; Turrell and Kavanagh 2006; Beydoun and Wang 2008; Fitzgerald et al. 
2008). It is also acknowledged that characteristics at an individual level may be 
important influences on the diets of young children. Genetics (such as the FTO gene 
(Wardle, Llewellyn and Plomin 2009)), in utero and early life experiences, 
preferences, degree of neophobia, temperament and self-regulation are all potentially 
associated with dietary intakes (Campbell and Crawford 2001; Savage, Fisher and 
Birch 2007; Llewellyn et al. 2008; Beauchamp and Mennella 2009; Anzman, Rollins 
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and Birch 2010; Haycraft et al. 2011). However, exploration of such influences is 
beyond the scope of this review.
A number of authors have reviewed parental correlates of older children’s diets 
(Rasmussen et al. 2006; van der Horst et al. 2007; Pearson, Biddle and Gorely 2008;
McClain et al. 2009), however, evidence regarding young children has not been 
specifically explored since Campbell and Crawford’s paper in 2001 (Campbell and 
Crawford 2001). As young children have limited social and environmental 
exposures, the correlates of their diets may be expected to differ somewhat from 
those described in older children. Due to the limited literature available regarding 
children under two years of age, this section will include data from children aged 
three years or younger, and studies will be classified as relevant if they include any
children within this age group. Additionally, where there is little evidence available 
for this age group, studies of older age groups are also cited to provide insights 
regarding areas which may also be important in early life but have as yet not been 
well researched. Literature regarding minority population groups (for example, 
teenage mothers), breastfeeding, or specific feeding, medical or behavioural 
problems is not included. 
Studies have infrequently assessed the influence of fathers separately from mothers. 
A few small studies have assessed paternal diets (Oliveria et al. 1992; Thorsdottir et 
al. 2006; Hall, Collins and Burrows 2010), some of which have reported associations 
with diets of older children, but those will not be a focus of this review. More 
commonly, studies involve only mothers, or report all ‘parents’ or ‘caregivers’ as one 
group, with mothers making up the vast majority. This review and thesis will 
therefore focus on maternal influences on children’s diets.
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Previous reviews of correlates of child diets were utilised to determine the maternal 
influences likely to be most important (Campbell and Crawford 2001; Rasmussen et 
al. 2006; van der Horst et al. 2007; Pearson, Biddle and Gorely 2008; McClain et al. 
2009). Maternal correlates frequently identified were dietary intake / modelling, 
feeding practices and nutrition knowledge. Home food availability was also 
frequently reported, however, is not considered here as a separate correlate because it 
is likely to be highly related to parental modelling (Hendy et al. 2009; Murashima et 
al. 2011), and because availability is difficult to define in young children, where 
foods served may be more relevant than those available in the house. Parental self-
efficacy has been less frequently reported as a correlate of child diets, but was also 
considered relevant to include in this review because it is known to be correlated 
with adults’ own dietary behaviours (Brug, Lechner and De Vries 1995; Havas et al. 
1998; Leganger and Kraft 2003; Shaikh et al. 2008; Byrd-Bredbenner, Abbot and 
Cussler 2011).
This section will discuss the evidence for four parental domains of influence 
correlated with young children’s diets; parental nutrition knowledge, use of feeding 
strategies, self-efficacy for providing healthy foods, and modelling. A summary table 
of studies reporting associations between parental correlates and young children’s 
diets is included in Appendix 2D.
2.4.1 Parental nutrition knowledge 
Nutrition knowledge is one factor influencing an individual’s food choices and 
dietary intake (Axelson, Federline and Brinberg 1985; Worsley 2002; Dickson-
Spillmann and Siegrist 2011). Though knowledge does not necessarily predict or 
alter behaviour, it is likely to be a prerequisite for behaviour change and dietary 
improvement (Worsley 2002; Brug 2008). Nutrition knowledge is a broad term 
encompassing understanding of the health benefits of good nutrition, awareness of 
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what constitutes healthy food choices and the nutrients found in food, and food skills 
such as shopping and cooking (Worsley 2002). For parents, knowledge of age-
appropriate nutrition recommendations for their children and appropriate feeding 
strategies to use with children are likely to be important influences on their children’s 
diets (Savage, Fisher and Birch 2007).
Evidence regarding relations between adults’ nutrition knowledge and dietary intakes 
largely suggests a positive association, (Axelson, Federline and Brinberg 1985;
Kristal et al. 1990; Harnack et al. 1997; Blaylock, Variyam and Lin 1999; Wardle, 
Parmenter and Waller 2000; Ball, Crawford and Mishra 2006; Turrell and Kavanagh 
2006; Beydoun and Wang 2008; Fitzgerald et al. 2008; Shaikh et al. 2008) though 
the effect-size may be relatively small (Axelson, Federline and Brinberg 1985). For 
example, Wardle and colleagues (Wardle, Parmenter and Waller 2000) found that 
nutrition knowledge was independently associated with intakes of fruit, vegetables 
and fat among 1040 adults in England, and that people in the highest quintile of 
nutrition knowledge were 25 times more likely to have a ‘healthy’ diet than those 
classified in the lowest quintile of nutrition knowledge. Additionally, a review of 35 
studies concluded there was strong evidence for the role of knowledge as a predictor 
of adult fruit and vegetable intake (Shaikh et al. 2008). Such evidence regarding the 
association between adult nutrition knowledge and their own diets suggests a need to 
improve our understanding of the association between parent nutrition knowledge 
and child diet.
Evidence from older children is limited, but suggests an association between 
maternal nutrition knowledge and child diet (Gibson, Wardle and Watts 1998;
Pearson, Biddle and Gorely 2008). For example, in a review of 63 studies of the 
family correlates of fruit and vegetable consumption in children and adolescents 
(Pearson, Biddle and Gorely 2008), just one study reporting on parental nutrition 
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knowledge was identified (Gibson, Wardle and Watts 1998). These authors showed a 
significant positive correlation between maternal nutrition knowledge and fruit 
consumption of 9-11 year olds (n = 92), though they found no correlations with 
vegetable or fruit juice intakes
Regarding young children, four papers from three cross-sectional studies have 
considered the relation between parental nutrition knowledge and child diets 
(Colavito et al. 1996; Blaylock, Variyam and Lin 1999; Hudson et al. 2005;
Vereecken and Maes 2010). The most recent of these has reported on 862 Flemish 
preschool children of mean age 3.5 years (Vereecken and Maes 2010). That study 
found maternal nutrition knowledge, assessed by summing the scores of 10 purpose-
designed items, to be significantly associated with two measures of child diet quality; 
a ‘dietary-adequacy’ index and an ‘excess’ index. However, the association with the 
‘excess’ index was no longer significant after controlling for demographic variables.
A further study has reported data from the 1989-91 Continuing Survey of Food 
Intakes by Individuals (CSFII), including 458 preschool children aged two to five 
years in the United States (Blaylock, Variyam and Lin 1999). That study found 
higher maternal nutrition knowledge was directly associated with better child diet 
quality as measured by the Healthy Eating Index, as well as lower child intakes of 
total fat, saturated fat, cholesterol and sodium, and higher child intake of fibre. It was 
also found that the influence of maternal nutrition knowledge was diminished for 
older children when compared to preschoolers. Furthermore, that study suggested
that maternal knowledge of health and nutrition mediated the association between 
maternal education level and child diet. Another analysis of the same CSFII data for 
two to five year olds reported that parental nutrition knowledge was related to child 
fat intake at home, but not total fat intake or fibre intake (Colavito et al. 1996).
Analysis of more recent CSFII data, 1994-96, from 447 preschoolers (aged two to 
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five years), reported that parental nutrition knowledge was not associated with the 
fruit and vegetable intakes of their children (Hudson et al. 2005).
Use of different tools to measure parental nutrition knowledge, and/or assessment of 
different child dietary outcomes, may have contributed to the inconsistency of 
findings regarding the association between parental nutrition knowledge and child 
diet. For example, the study by Blaylock and colleagues utilised 30 items to measure 
nutrition knowledge, and measured a wide variety of child dietary outcomes
(Blaylock, Variyam and Lin 1999). Whereas the study by Colavito and colleagues 
included 26 nutrition knowledge questions and assessed only child fat and fibre 
intakes (Colavito et al. 1996). The knowledge assessment tool utilised by Hudson 
and colleagues also incorporated attitudes, and >90% of participants answered most 
questions correctly (Hudson et al. 2005). The lack of discrimination between higher 
and lower levels of knowledge in that study may have limited the ability to observe 
associations with child diet. 
Parental nutrition knowledge and relations to young children’s diets and health has 
also been examined in qualitative studies. While those studies have not measured 
children’s diets, they provide useful information about the accuracy of parental 
nutrition knowledge for this age group. For example, a focus group study conducted 
with 25 parents in the United States found that many parents were not sure that their 
children would be able to self-regulate their intakes, and most gave examples of 
overfeeding their children (McGarvey et al. 2004). About half of the parents in that 
study did not think overweight in young children was a ‘real problem’, and many did 
not identify a connection between obesity in preschool children and potential health 
problems. Further evidence of suboptimal parental nutrition knowledge comes from 
an Australian study of 505 mothers of nine-month old children. That study showed 
that maternal views about infant feeding were generally in agreement with the 
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NHMRC 1995 Dietary Guidelines for Children and Adolescents (National Health 
and Medical Research Council 1995), however, many mothers seemed unaware of 
the nutritional basis for some of these guidelines (Walker et al. 2007). For example, 
95% of mothers thought it mattered how much salt was in infant foods, but only 
about half could give a reason for this view, and not all of their reasons reflected 
current knowledge (Walker et al. 2007).
Given that parental knowledge of age-appropriate nutrition recommendations for 
children and appropriate feeding strategies to use with children is likely to be 
important (Savage, Fisher and Birch 2007), it would seem useful to measure such 
outcomes when testing parental nutrition knowledge. Most of the studies described 
above used either previously validated or purpose-designed tools to measure general
nutrition knowledge, but this may not be as relevant or strongly associated with child 
diets as parents’ knowledge of child-specific nutrition and feeding practices.
The few studies reporting associations between parental nutrition knowledge and 
young children’s diets provide equivocal evidence, which is confounded by the range 
of measures and study qualities. Studies from the wider literature regarding adults 
and older children, however, support the proposition that parent nutrition knowledge 
is likely to influence child diet and be an important target for promoting behaviour 
change. 
2.4.2 Parental feeding practices
The ways in which parents engage with their children around food and feeding are 
likely to impact on a child’s food intake. This section focuses on how parents feed 
their children, rather than what they feed their children. Parental feeding strategies or 
practices refer to methods used by parents to influence a child’s diet, such as use of 
foods as rewards, or pressuring children to finish their meals. While the term 
Chapter 2: Literature Review
33
‘parental feeding styles’ generally refers to overarching approaches to child feeding, 
which are characterised by the use of a range of specific strategies. There is evidence
in young children that feeding strategies such as promoting child control of their food 
intake may support healthier child diets (Patrick et al. 2005; Kröller and 
Warschburger 2008). However, other practices, including parental use of foods as 
rewards, pressure to eat, and some types of food restriction may promote unhealthy 
diets (Vereecken, Keukelier and Maes 2004; Patrick et al. 2005; Wardle, Carnell and 
Cooke 2005; Kröller and Warschburger 2008).
Assessment of parental feeding strategies and feeding styles is a burgeoning area of 
research. The publication of at least 15 tools to measure parental feeding styles and 
strategies in children under 10 years of age in the past decade highlights recent 
recognition of the importance of this domain (Baughcum et al. 2001; Birch et al. 
2001; Wardle et al. 2001; Wardle et al. 2002; Hughes et al. 2005; Ogden, Reynolds 
and Smith 2006; Musher-Eizenman and Holub 2007; Kröller and Warschburger 
2008; Spurrier et al. 2008; Hendy et al. 2009; Joyce and Zimmer-Gembeck 2009;
Kröller and Warschburger 2009; Champion, Giles and Moore 2010; Corsini et al. 
2010; McCurdy and Gorman 2010). Those studies typically discuss the importance 
of measuring feeding constructs because of their likely influence on child diets and 
BMI, however, only four of the aforementioned studies assessed the correlation of 
their tool with child diets (Ogden, Reynolds and Smith 2006; Kröller and 
Warschburger 2008; Spurrier et al. 2008; Hendy et al. 2009).
Additionally, only three small studies have attempted to validate observed maternal 
use of pressure and restriction compared with reported use of those feeding practices, 
and all studies found no correlations between the observed and reported practices 
(Sacco et al. 2007; Haycraft et al. 2011; Lewis and Worobey 2011). Of those three 
studies, all had fewer than 25 participants, one was conducted in a minority 
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population group (Sacco et al. 2007), one in an atypical observational setting (Lewis 
and Worobey 2011), and one with fathers present (Haycraft et al. 2011), therefore 
generalisability is limited. These results require further investigation in larger and 
more generalisable samples.
Parental use of food as a reward
One example of a feeding strategy which may have negative impacts on young 
children’s diets is the use of food as a reward (Campbell and Crawford 2001;
Department of Health 2007; Savage, Fisher and Birch 2007), and this is supported by 
studies of older children (Spurrier et al. 2008; Sleddens et al. 2010; Vereecken et al. 
2010). In experimental studies involving children aged three to five (Birch, 
Zimmerman and Hind 1980), and four to seven years (Newman and Taylor 1992),
child preference has been found to increase for foods used as rewards, while foods 
used as the ‘means’ to obtain rewards decreased in preference. The main issue with 
such a practice is that a healthy food is usually the ‘means’, and an unhealthy food is 
often the ‘reward’ (Birch and Fisher 1998). Hence that strategy may increase 
preference and consumption of the unhealthy food, while reducing preference for the 
healthy food – the opposite effect to parents’ intentions (Savage, Fisher and Birch 
2007). Those findings are important given that child food preferences are likely 
strong determinants of food choices (Nicklas et al. 2001).
Cross-sectional studies have also shown associations between use of food as a 
reward and less healthy diets of young children. For example, a study including 219 
children aged three to six years in Germany reported an inverse association between 
parental use of food as a reward and child intake of fruits and vegetables (Kröller and 
Warschburger 2008). A further study in Germany, involving 556 children aged one 
to 10 years, has reported an association between parental rewarding and higher child 
intake of unhealthy foods (Kröller and Warschburger 2009). Additionally, a direct 
Chapter 2: Literature Review
35
association was observed between parental use of food as a reward and child intakes 
of sweets in two to seven year old children in Belgium (n = 316) (Vereecken, 
Keukelier and Maes 2004). Together those findings suggest that parental use of foods 
as rewards may indeed promote less healthy child diets across age groups. 
In contrast to the above, one study of 351 preschool children in the United States 
found no association between parental use of food as a reward and child diets (Zive 
et al. 1998). Additionally, a study of 1658 children aged two to five years in a rural 
area of the United States found that children of parents who offered rewards for 
eating were more likely to meet ‘recommended’ intakes of fruit and vegetables 
(Bante et al. 2008). However, the recommendations used for assessment and the 
proportion who met those recommendations were not described. Furthermore, Bante 
and colleagues also found that parental rewarding was associated with lower child 
preference for fruit and vegetables, indicating that the practice of rewarding may 
increase intake in the short-term, but may foster lower preference for, and potentially 
intake of, those foods in the longer-term. This proposition is supported by a study 
which showed that use of food as a reward or punishment in childhood may be 
related to poorer eating habits in adulthood (Puhl and Schwartz 2003), though that 
study is limited by a small sample (n = 122), and retrospective study design. 
The use of different dietary methodologies and measures of rewarding may 
contribute to the inconsistency of findings between studies. Nonetheless, the 
evidence is suggestive that the practice of using rewards in child feeding does not 
foster healthier child intakes in the longer term, but that further longitudinal, 
prospective studies are still required to confirm this.
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Parental control of child feeding
The use of pressure and/or restriction in parents’ feeding practices is also considered
likely to impact on children’s diets.  Parental pressure in feeding generally refers to 
urging children to eat more (Kröller and Warschburger 2008), while restriction refers 
to limiting access to particular foods (Savage, Fisher and Birch 2007). Parental use of 
a combination of these strategies has been referred to as a ‘controlling feeding style’ 
(Wardle, Carnell and Cooke 2005), and has been associated with less healthy child 
diets in cross-sectional studies involving young children. In a study of 564 children 
aged two to six years in the United Kingdom, greater parental control was associated 
with less frequent child intake of fruit and vegetables (Wardle, Carnell and Cooke 
2005). Additionally, in a study of 231 caregivers of three to five year old African-
American and Hispanic children, a highly controlling parental feeding style was 
inversely associated with child vegetable intake (Patrick et al. 2005). Furthermore, in 
a German study of 219 children aged three to six years, maternal use of pressure, 
defined as urging their child to eat more, was the only variable significantly 
positively associated with higher child intake of unhealthy foods in multivariate 
analysis (Kröller and Warschburger 2008).
Concomitantly, use of lower parental control in feeding, and allowing greater child
control over what foods are eaten and how much they eat may have the opposite 
effect, and promote a healthier child diet. For example, a longitudinal study of 60 
children in Australia found that lower maternal use of pressure at age one year was 
significantly associated with higher child frequency of fruit intake at age two, and 
also showed a trend towards association with more frequent child vegetable 
consumption (Gregory, Paxton and Brozovic 2011). The cross-sectional studies 
described above concur, with Kröller and Warschburger finding that allowing a child 
greater control over their own intake was directly associated with increased child 
consumption of fruits and vegetables (Kröller and Warschburger 2008). While 
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Patrick and colleagues showed that use of an authoritative feeding style (encouraging 
children to eat healthy foods, but also allowing children some control), was directly
associated with increased child intakes of vegetables and dairy (Patrick et al. 2005).
Only one of the studies identified involving young children reported no association 
between parental pressure and child diets (Bante et al. 2008).
Parental restriction in child feeding
The aforementioned studies have focussed on parental control generally, but few 
studies have separately reported associations between parental restriction and 
children’s usual diets. One cross-sectional study of 280 children aged four to five 
years in Australia showed that healthier child intakes were associated with more 
frequent restriction of various unhealthy foods (Spurrier et al. 2008). In addition, a 
Dutch cross-sectional study of 2578 children aged two years also reported that
parental restriction of various unhealthy foods was generally associated with lower 
intakes of those foods and higher intakes of fruits and vegetables (Gubbels et al. 
2009).
While the above studies reported restriction of unhealthy foods to be associated with 
healthier child dietary outcomes, experimental studies in circumscribed situations 
have shown associations between higher parental restriction and poorer child 
regulation of their own diets (Johnson and Birch 1994; Fisher and Birch 1999; Jansen 
et al. 2008). In a study with 70 children aged three to six years in the United States, 
maternal reported restriction was significantly correlated with girls’ increased eating 
of snack foods in the absence of hunger (Fisher and Birch 1999). Another study with 
70 children aged five to seven years in the Netherlands showed that restriction of a 
food led to increased intake of that food later (Jansen et al. 2008). This was the case 
for both fruit and sweets (Jansen et al. 2008).  Furthermore, a study of 77 children 
aged three to five years in the United States, found that mothers who used more 
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controlling child feeding practices had children who displayed lower regulation of 
meal-time intake following an energy-dense pre-meal drink (Johnson and Birch 
1994).
Three recent reviews have reported on a growing literature linking parental feeding 
strategies such as restriction with child overweight, obesity and weight gain, in 
children of all ages (Clark et al. 2007), children one to 12 years of age (Ventura and 
Birch 2008), and children less than five years of age (Hurley, Cross and Hughes 
2011). Weight is not an outcome assessed in this thesis, hence the broader literature 
concerning relations between parental feeding styles and child weight will not be 
reviewed here. However, the lack of evidence regarding the effects of restriction on 
usual child diet, the link between weight and diet, and the growing literature and 
debate regarding the influence of parental restriction on weight, warrants a brief 
consideration of this evidence. The aforementioned reviews highlighted restriction of 
child eating as a factor associated with higher child weight. An association between 
higher restriction and higher child weight in young children is also supported by a 
recently published longitudinal study, which found that maternal feeding restriction 
at six months and one year of age were each associated with higher BMI z-score at 
three years of age (n = 837) (Rifas-Shiman et al. 2010). Though the relationships 
were no longer significant when adjusted for weight-for-length z-score at age one, 
and assessment of restriction was based on only one dichotomised item from the 
Child Feeding Questionnaire (Birch et al. 2001).
Contrary to the aforementioned papers, other recent evidence in both young and 
older children suggests the relationship between maternal restriction and child weight 
may be more complicated. Three longitudinal studies have suggested that parental 
use of restriction may not be associated with child change in fat-mass or BMI over 
time (Spruijt-Metz 2006; Webber et al. 2010; Gubbels et al. 2011), while additional 
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cross-sectional (Hughes et al. 2008; Champion, Giles and Moore 2010), and 
longitudinal (Farrow and Blissett 2008; Campbell et al. 2010) studies have reported 
small but beneficial effects of restriction on child weight outcomes. Though evidence 
specifically regarding young children is limited, one of those studies included 62 
children in the United Kingdom followed from birth, and found that restriction in 
feeding at one year of age, as measured by the Child Feeding Questionnaire, was 
associated with lower child weight at two years, and that this remained significant 
after controlling for child weight (Farrow and Blissett 2008).
The studies described above regarding the influence of restriction on child diet and 
child weight report inconsistent findings. It may therefore be that the type of 
restriction used and measured is important (Ogden, Reynolds and Smith 2006;
Brown et al. 2008), and this is a relevant consideration in studies of child intakes as 
well as child weight. Ogden colleagues have discussed restriction as ‘overt’ or 
‘covert’, whereby children are aware or unaware of the food restriction taking place 
(Ogden, Reynolds and Smith 2006). In a study of 297 children aged four to 11 years, 
higher covert control was associated with lower intake of unhealthy snacks, while 
higher overt control was associated with higher intake of healthy snacks (Ogden, 
Reynolds and Smith 2006). In a further study of 518 children aged four to seven 
years, higher child intake of unhealthy snack foods was similarly related to lower 
covert control of snacking, while higher child fruit and vegetable intake was 
associated with higher overt and covert control of meals (Brown et al. 2008).
The type of restriction used by parents may influence the impact of restriction on 
children’s diets and body weight. It is also possible that child age is a factor in the 
relation between parental restriction and child diet. Parents typically provide most of 
the foods eaten by younger children, so parental restriction is likely to impact 
directly on the diets of young children, however, it is possible that any positive 
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impact of restriction may be reduced or even reversed once children are older and 
have more autonomy. Further research regarding appropriate methods of restriction 
in child feeding is required to determine optimal practices.
Other parental feeding practices
Studies measuring parenting constructs other than reward, control, pressure and 
restriction are more difficult to compare and synthesise. For example, a study of 755 
children of mean age 3.5 years reported that ‘parent-centred’ feeding practices (such 
as telling the child to eat) were associated with lower child intake of vegetables, 
while ‘child-centred’ practices (such as saying something positive about the food the 
child eats) were associated with higher child intake of both fruits and vegetables 
(Vereecken, Rovner and Maes 2010). Furthermore, a study of 662 children aged 
three to five years reported that ‘non-directive parenting’ practices (such as using 
teachable moments and enhanced availability instead of firm discipline to promote 
their children’s fruit and vegetable intakes), clustered together, and were associated 
with children’s intake of fruits and vegetables after 3pm (O'Connor et al. 2010).
Studies in older children have also reported a variety of other practices including 
‘encouraging of nutrient-dense foods’, ‘discouraging energy-dense foods’ 
(Murashima et al. 2011), ‘positive persuasion’, not preparing ‘special meals’, not 
‘many food choices’, ‘fat reduction’ (Hendy et al. 2009), less acceptance of food 
waste and less prompting (Spurrier et al. 2008), which were all associated with 
improved child dietary outcomes. While all these studies have reported and defined 
parental feeding practices in differing ways, in general they support the suggestion 
that higher parental control is associated with less healthy child diet, and vice versa.
Summary of parental feeding practices
The studies reviewed in this section suggest that parental feeding strategies are 
important correlates of young children’s diets, though validation of tools is required. 
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The literature generally supports the premise that parental use of pressure, rewarding 
and some methods of restriction may be associated with poorer child diets, while 
promoting child control shows correlations with healthier child diets. The 
consistency of the direction of these findings is a strength of the research to date, as 
is the fact that most analyses have controlled for demographic characteristics and 
utilised multiple regression techniques to distinguish the influences of different 
feeding practices. Nonetheless, further high quality research to substantiate these 
findings is required. 
A previous review by Savage and colleagues has similarly highlighted the 
importance of parenting styles and feeding strategies in influencing child eating 
behaviour (Savage, Fisher and Birch 2007). Those authors suggested that feeding 
practices such as catering to child demands or preferences and pressuring children to 
eat are quite ‘traditional’ approaches, in that they have been important to address the 
main threats to child health of the past, i.e. undernutrition and disease. Therefore, in 
the current environment of plentiful food and low physical activity, parents need 
education regarding more appropriate feeding strategies and parenting styles to 
promote child health.
2.4.3 Parental self-efficacy for providing healthy foods
Parental self-efficacy for providing healthy foods refers to parents’ belief and 
confidence that they can undertake the necessary actions to provide their child with a 
healthy diet. Self-efficacy may be improved with increased knowledge, and 
particularly increased skill level, but is distinguished from simply linking actions 
with outcomes in that it encompasses a person’s belief that they can achieve the 
behaviours to produce those outcomes (Maibach and Murphy 1995). Parental self-
efficacy has been infrequently studied in relation to child diets, but is relevant to 
review here because it is known to be an important influence on other aspects of 
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child rearing (Coleman and Karraker 2003), and because increased self-efficacy has
also been identified as a correlate of healthy eating in adults (Brug, Lechner and De 
Vries 1995; Havas et al. 1998; Leganger and Kraft 2003; Shaikh et al. 2008; Byrd-
Bredbenner, Abbot and Cussler 2011). For example, at baseline of an intervention 
study with 3122 low income mothers in the United States, self-efficacy, attitudes, 
perceived barriers, social support and knowledge were all significantly related to 
fruit and vegetable intake (Havas et al. 1998). Additionally, a review of 35 studies 
concluded that there was strong evidence for the role of self-efficacy as a predictor of 
adult fruit and vegetable intake (Shaikh et al. 2008).
Evidence that self-efficacy is an important influence on various aspects of child 
rearing is provided by a study of 68 mothers and their 19-25 month old toddlers 
(Coleman and Karraker 2003). That study showed that higher ‘domain-specific’ 
parental self-efficacy was significantly related to several improved child behaviour 
outcomes, including compliance and enthusiasm. The potential importance of self-
efficacy in parents’ feeding of young children is also supported by literature 
regarding breastfeeding (Dennis and Faux 1999; Blyth et al. 2002; Noel-Weiss et al. 
2006). The Breastfeeding Self-Efficacy Scale is a validated tool (Dennis and Faux 
1999), and scores have been found to be significantly associated with initiation, 
duration and exclusivity of breastfeeding, in both longitudinal and intervention 
studies (Blyth et al. 2002; Noel-Weiss et al. 2006). Greater self-efficacy for 
breastfeeding means that mothers are more likely to persevere with their intended 
feeding plan, and find solutions when problems arise, which are skills likely also 
applicable to feeding behaviours other than breastfeeding. 
One cross-sectional study has reported on parental self-efficacy and associations with 
diets of young children (Campbell et al. 2010). That study included 60 mothers with 
children aged six to 20 months and utilised a purpose-designed tool with nine items 
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to assess self-efficacy, due to the lack of pre-existing measures. They found that 
maternal self-efficacy for promoting healthy eating was directly associated with the 
amount of vegetables their young children ate. Additionally, maternal self-efficacy 
for limiting non-core foods and drinks was inversely associated with child intakes of 
cake and cordial.
Further, two qualitative studies have reported parent identified barriers related to 
child feeding and child diets (Hoerr, Utech and Ruth 2005; Dwyer et al. 2008).
Discussion of these studies is relevant given that self-efficacy and perceived barriers 
are likely to be related, (i.e. self-efficacy decreases when perceived barriers are high
(Hoerr, Utech and Ruth 2005)). In one study of 39 parents of Canadian preschoolers, 
reported barriers to providing children with a healthy diet included particular child 
food preferences and demands, lack of time to prepare foods and eat together, 
partners/other parents having different rules/expectations, and grandparents or other 
carers providing unhealthy foods (Dwyer et al. 2008). Similar barriers were 
identified in another qualitative study involving 29 low-income parents of three to 
five year olds in the United States, where more than half of parents’ comments 
regarding offering foods were related to barriers (Hoerr, Utech and Ruth 2005).  In 
both studies, parents described ‘giving in’ to child demands in order to avoid conflict 
around food. Low parental self-efficacy and limited appropriate strategies to deal 
with perceived barriers resulted in parents providing unhealthy foods to avoid 
conflicts. Parents who report multiple perceived barriers to supporting healthy child 
diets may have low self-efficacy for this behaviour, which may in turn contribute to 
less healthy child diets. 
Self-efficacy is likely to influence dietary intake. Though existing evidence for 
associations between parental self-efficacy and young children’s diets is limited, 
studies in adults support this premise. Furthermore, self-efficacy may be a 
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particularly important consideration for behaviour change rather than maintenance, 
and therefore relevant when designing interventions to support the development of 
healthy eating patterns in children.
2.4.4 Parental modelling of eating
Parental modelling of eating is thought to be an important influence on children’s 
diets. Modelling is typically assessed by parental diet, but also encompasses the 
opportunities children have to observe what parents eat, for example, at family 
mealtimes. The importance of family mealtimes has been widely acknowledged, due 
to associations with numerous child health outcomes in cross-sectional and 
longitudinal studies of older children (Fiese and Schwartz 2008; Woodruff and 
Hanning 2008; Neumark-Sztainer et al. 2010). In particular, healthier child diets 
have been noted among adolescents eating more frequent family meals (Gillman et 
al. 2000; Larson et al. 2007; Burgess-Champoux et al. 2009). However, only one 
study has assessed associations between family meals and diets of young children,
and it did not find a significant association with child fruit and vegetable intakes
(Wyse et al. 2011). While it is recognised that further studies are required to 
investigate the relationship between young children’s diets and family meals, this 
thesis will instead focus on assessing parental diets as indicators of modelling, and 
the association of parental and child intakes.
A number of studies have reported associations between diets of parents and older 
children. Family correlates of child (aged six to 11 years) fruit and vegetable 
consumption were recently collated in a systematic review, and it was reported that 
10 out of 12 samples showed a positive correlation between child fruit/juice 
consumption and parental modelling or intake of those foods (Pearson, Biddle and 
Gorely 2008). Six of 13 studies also reported positive correlations for vegetable 
intakes, while seven of nine studies reported positive correlations for a combined 
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measure of fruit, fruit juice and vegetable consumption. No inverse associations were 
found, and parental intake was the only correlate positively associated with both 
children’s and adolescents’ diets, indicating the persistence of this influence across 
age groups. It seems that children themselves also perceive the influence of parental 
modelling of healthy foods, with a study of 13,168 European children showing 
perceptions of parents’ modelling of fruit and vegetables intakes were associated 
with child intakes (De Bourdeaudhuij et al. 2008).
Studies showing correlations between unhealthy eating habits of older children (aged 
three to 12 years) and their parents have also been reported in a systematic review 
(van der Horst et al. 2007). Positive correlations were reported between parent and 
child soft drink intakes (two studies), snack/fast food intakes (one study), and fat 
intakes (two studies). 
In studies involving young children, three papers have reported parental ‘intentional 
modelling’, which assesses child observation of parents eating healthy or unhealthy 
foods. One longitudinal study of 60 children in Australia reported that maternal 
modelling of healthy eating at child age one was significantly associated with higher 
child frequency of vegetable intake at age two (Gregory, Paxton and Brozovic 2011).
Furthermore, a cross-sectional study of 556 children aged one to 10 years also 
showed that greater maternal intentional modelling was associated with both more 
frequent child intake of healthy foods and less frequent child intake of unhealthy 
foods (Kröller and Warschburger 2009). However, a further study of 219 children 
aged three to six years found no association between modelling and child diet 
(Kröller and Warschburger 2008). The study by Gregory and colleagues utilised a 
purpose-designed three item tool to measure modelling (Gregory, Paxton and 
Brozovic 2011), while both the studies by Kroller and colleagues utilised a two-item 
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tool constructed based on two pre-existing questionnaires and purpose-designed 
items (Kröller and Warschburger 2008; Kröller and Warschburger 2009).
While the above studies reported ‘intentional modelling’, more commonly studies 
have reported associations between measures of parental diet and similar aspects of 
child diet. Of 11 such cross-sectional studies, nine have reported direct associations 
between parents’ intakes and the diets of their young children, (Cooke et al. 2003;
Vereecken, Keukelier and Maes 2004; Wardle, Carnell and Cooke 2005; Hoerr et al. 
2006; Brekke, van Odijk and Ludvigsson 2007; Robinson et al. 2007; Hart et al. 
2010; Vereecken, Rovner and Maes 2010; Wyse et al. 2011), and two found no 
significant association (Hoerr et al. 2006; Ovaskainen et al. 2009). One of the studies 
reporting no association was conducted within a small, low income population of 100 
mothers and toddlers in the United States (Hoerr et al. 2006). It is possible that the 
small sample size and socio-demographic homogeneity of the sample may have 
limited the capacity to find significant associations. The other study reporting no 
association reported data for 679 mothers of children aged one year in Finland, 
where each child and mother were classified into dietary patterns based on cluster 
analysis (Ovaskainen et al. 2009). The lack of association may be explained by the 
small number of mothers classified into some of the maternal dietary clusters, the 
lack of an ‘unhealthy pattern’ in the children, and/or the high proportion of children 
in a ‘ready-to-eat baby foods’ pattern (44%), which may not be expected to show 
similarities to mother’s diets. Interestingly, the dietary patterns of the six year old 
children in that study (n = 800) did show associations with the diets of their mothers.
One of the studies which showed a direct association between diets of young children 
and their parents reported on a sample of 396 children aged three to five years in 
Australia (Wyse et al. 2011). That study found parental fruit and vegetable intake to 
be significantly associated with child fruit and vegetable intake in both single ȕ 
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0.87, p <0.001), and multiple regression models ȕ S . Both parent 
and child intakes were assessed by previously validated tools, where parent intake 
was assessed as average number of serves of fruit and vegetables per day, and child 
intake was assessed as a combination of fruit and vegetable frequency and variety, 
with potential score range of 0-28. However, fruit and vegetables were only assessed 
in combination rather than as separate food groups.
A further study in Belgium involved 316 children aged two to seven years 
(Vereecken, Keukelier and Maes 2004). In that study, mothers’ consumption of 
fruits, vegetables, sweets and soft drinks were found to be significant correlates of 
child consumption of the same foods. For mothers who were classed as ‘frequent 
consumers’ of these foods, the OR for their child also being a daily consumer was 
4.78 (sweets) to 32.1 (soft drinks). Maternal fruit consumption was also significantly 
inversely associated with child soft drink intake, and directly associated with child 
intake of vegetables. Those findings have been further corroborated by a study of 
564 children aged two to six years in London nursery schools, which reported that 
maternal intakes of fruits and vegetables were the strongest correlates of child intake
frequency of these foods (Cooke et al. 2003; Wardle, Carnell and Cooke 2005).
Potential limitations of those studies are that children aged two to six/seven years 
were grouped together, without analysing for smaller age ranges. Also, both studies 
used short FFQs to measure child and parent intakes, with one study not reporting the 
reliability or validity of the tool (Cooke et al. 2003). Furthermore, diets were rated on 
6- or 10-point scales of consumption frequency from ‘never’ or ‘rarely/less than once 
per week’ to ‘more than once a day’. That ranking system did not enable 
discrimination between individuals at the higher levels of intake, and greater 
differentiation of this category may have resulted in different strengths of 
associations. 
Chapter 2: Literature Review
48
Similarly, a study of 755 Belgian children of mean age three years showed 
significant associations between parental intake of fruit and vegetables and child 
intakes of those foods (Vereecken, Rovner and Maes 2010). Strengths of that study 
were the large sample size and use of a validated FFQ which assessed quantity as 
well as frequency of child intakes. Smaller studies which corroborate these findings 
include a study of beverage intakes of 93 mothers and their two and three year old 
children. That study showed significant associations (based on Spearman Rank Order 
Correlation Coefficients) between maternal and child intakes of soft drinks (0.25-
0.30 at both ages), ‘sweetened drinks’ (0.21 at two years), juice (0.36 at two years) 
and water (0.27 at two years) (Hoerr et al. 2006). Additionally, a study of 98 
primarily African-American mothers and their children aged six to 18 months also 
found that child intakes of fruits, vegetables and snack foods were significantly 
associated with maternal intakes of those foods ȕ - 0.41 in hierarchical linear 
regression) (Hart et al. 2010). Finally, two longitudinal studies have also shown 
direct associations between both healthy (Robinson et al. 2007) and unhealthy 
(Brekke, van Odijk and Ludvigsson 2007) aspects of mothers’ and child diets. A 
potential limitation of those studies, however, was that dietary assessments were not 
conducted at the same time point (maternal diet was assessed during pregnancy, 
while child diet was assessed at 12 months of age).
Correlations between food preferences of parents and older children have also been 
reported. While preferences do not necessarily determine intakes, food preferences of 
young children are thought to be a good predictor of their food selection (Nicklas et 
al. 2001). In a longitudinal study of 70 mothers and their eight year old children, the 
foods most children liked and disliked were similarly liked or disliked by their 
mothers, and many of the foods never tried by children were those their mothers 
disliked (Skinner et al. 2002). Furthermore, a meta-analysis of studies of parent-child 
pairs (children under 25 years of age) concluded that there was a small but 
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significant correlation between food preferences of parents and children, though it 
was not reported whether maternal or paternal correlates were used (Borah-Giddens 
and Falciglia 1993).
Overwhelmingly, the evidence suggests that parental modelling is likely to be an 
important correlate of young children’s diets, with 11 of 14 papers reviewed above 
reporting significant associations between diets of young children and diets or 
intentional modelling of their mothers. This is consistent with studies in older 
children. Family meal times as opportunities for modelling are also likely to be 
important, as suggested by studies of older children. Given the clearly demonstrated 
importance of parental modelling as a correlate of child diet, improvement of this 
parental domain is likely to be important in intervention trials.
2.4.5 Summary of parental correlates
In summary, the parental domains of nutrition knowledge, feeding practices, self-
efficacy for promoting healthy eating, and modelling of eating have been identified 
as correlates of young children’s diets. Most of the existing evidence supports the 
influence of mothers, with very little research regarding fathers, and also little 
evidence specifically focussing on children under two years of age. It is also difficult 
to interpret the relative importance of each parental correlate based on the existing 
evidence due to the lack of reporting of meaningful effect sizes. Research is this area 
to date is characterised by the cross-sectional nature of most studies, frequent use of 
non-validated measures of child diet, and inconsistent use of tools to assess parental 
domains. Cross-sectional studies do not account for the possibility of child influence 
on parental behaviours and practices. This is particularly important in relation to 
parental use of feeding strategies, which are likely to be influenced by child weight 
and temperament (Francis, Hofer and Birch 2001; Ventura and Birch 2008; Webber 
et al. 2010; Webber et al. 2010). Intervention studies are necessary to assess whether 
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the potentially modifiable parental domains identified in this section can be 
influenced to improve young children’s nutrition.
2.4.6 Interventions to improve young children’s diets
This section will discuss previous interventions to improve the diets of young 
children. Many interventions target the parental correlates of child diets discussed in 
the previous section, namely parental nutrition knowledge, feeding practices, self-
efficacy and/or modelling. Such studies inform the best approaches to improving 
child diets.
The previous sections have highlighted the importance of nutrition during early 
childhood for both short- and long-term health, together with the poor quality of diets 
in this age group, and the primary influences on child nutrition. Those sections have 
emphasised the need to conduct interventions to improve young children’s nutrition, 
and the importance of including parents in such interventions, due to their key 
influence in this age group.
This section reviews family-based nutrition promotion interventions aiming to 
improve the diets of young children. Studies involving children aged three years and 
under (or specifically aimed at ‘preschoolers’ if ages were not stated), have been 
included, due to the paucity of evidence specifically regarding children under two 
years. Longitudinal follow-up reports of studies initially conducted within this age 
group are also included. Family-based studies are the focus because parental 
involvement is likely to be important in intervention success, particularly in effecting 
longer term improvements (Hesketh and Campbell 2010).
Relevant studies for this review are defined as any non-clinical intervention 
specifically targeting changes in child diets and/or targeting improvements in the 
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parental correlates of children’s diets, and directed at parents. No restrictions were
imposed regarding study design due to the limited number of rigorous studies 
available, however, outcome measures were required to be reported, and studies 
published before 1990 were not included. Interventions focussing on treatment of 
existing overweight/obesity, timing of introduction of solids, intakes of specific 
micronutrients, minority populations, under-nutrition and feeding or medical issues 
were excluded. Additionally, studies predominantly involving education directed at 
children, or set within kindergartens or child care settings were not included. 
A number of previous papers have reviewed obesity prevention studies involving 
young children (Campbell and Hesketh 2007; Ciampa et al. 2010; Hesketh and 
Campbell 2010; Bond et al. 2011; Golley et al. 2011; Monasta et al. 2011; Skouteris 
et al. 2011). However, the subset of studies reviewed in this thesis is different 
because only family-based interventions focussing on improving children’s diets or 
parental correlates are included. One previous systematic review has examined the 
effectiveness of interventions to promote healthy eating in preschool children aged 
one to five years (Tedstone et al. 1998). That review suggested that interventions 
could achieve dietary improvements in this age group, and that parental involvement 
could enhance outcomes, but predominantly highlighted a need for more good 
quality research and program evaluation. However, that review is now more than a 
decade old, and included many studies directed at children themselves or childcare 
settings, rather than parents. 
Fifteen studies met the inclusion criteria for this review. Studies were grouped for 
comparison according to whether they reported i) child dietary outcomes, ii) parental 
correlates of child diets, or iii) both child and parental outcomes. Outcomes, 
strengths and limitations of those intervention trials are highlighted below. The most 
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robust studies in each group are also described below, with a summary of all studies 
presented in Appendix 2E.
A number of relevant, high quality intervention trials to improve young children’s 
nutrition are currently underway or awaiting publication of results (Wen et al. 2007;
Daniels et al. 2009; Groner et al. 2009; Skouteris et al. 2010; Horodynski et al. 2011;
Horodynski et al. 2011; Sobko et al. 2011; Taylor et al. 2011; Ward et al. 2011). One 
of those studies has published preliminary (mid-point) outcomes regarding 
breastfeeding and timing of solids introduction, and use of foods as rewards (Wen et 
al. 2011), but none have yet published outcomes regarding child diets. Those studies 
are therefore not included in this review, but serve to highlight the internationally 
recognised importance of this area.
Studies reporting only child dietary outcomes
Five of the identified interventions reported only child dietary outcomes (Wardle et 
al. 2003; Worobey, Pisuk and Decker 2004; Koehler, Sichert-Hellert and Kersting 
2007; Whaley et al. 2010; Paul et al. 2011). All those studies showed some level of 
success, suggesting that interventions to improve child diets can be effective, 
however, they had considerable methodological limitations. For example, no studies 
reported use of appropriate and validated dietary assessment tools, and only one trial 
included more than 200 participants. Additionally, two of the interventions involved 
only short-term vegetable exposures and neither of those compared outcomes to a 
control group. All of those studies required parental education and behaviour change 
in order to achieve the demonstrated improvements in child diets, yet effects on 
parental outcomes such as nutrition knowledge or feeding practices were not 
assessed. Measurement of such outcomes would have provided more information 
about successful and unsuccessful aspects of those studies, thereby better informing 
future programs.
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Of the five studies which reported only child dietary outcomes, the largest controlled 
trial was conducted within the Special Supplemental Nutrition Program for Women, 
Infants and Children (WIC), in the United States (Whaley et al. 2010). That trial 
involved 821 families, and parents at the intervention site received three individual 
obesity-prevention counselling sessions over 12 months. The post-intervention 
dietary assessment tool was not reported, but showed significantly higher intake of 
fruit in the intervention arm. Interestingly, when only children younger than two 
years were included in analyses, a positive intervention effect was also seen for 
vegetable and water intakes. Measuring improvements in parental domains would 
have provided more information about effective components of this intervention,
which could have been utilised as a basis for future trials.
Studies reporting only parental outcomes
In contrast to the studies above which reported solely child dietary outcomes, a 
further five studies have reported only on parental outcomes, with mothers 
comprising the majority of participants (Hindin, Contento and Gussow 2004;
McGarvey et al. 2004; Horodynski and Stommel 2005; Essery et al. 2008; Taveras et 
al. 2010). A variety of intervention doses have been utilised, ranging from solely 
written information (Essery et al. 2008) to 22 in-person education sessions and 
activities (Horodynski and Stommel 2005). Four of the studies were strengthened by
involving a control arm (McGarvey et al. 2004; Horodynski and Stommel 2005;
Essery et al. 2008; Taveras et al. 2010), however, sample sizes were generally small, 
ranging from 35-336, and only two studies reported use of previously validated tools
(Essery et al. 2008; Taveras et al. 2010), while one other reported reliability and face 
validity testing (Hindin, Contento and Gussow 2004).
Four of the five studies which reported only maternal outcomes showed some 
positive intervention effects, though most reported modest improvements which were 
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seen in a limited number of the parental domains assessed. Interestingly, intervention 
effect size was not consistently better with higher intervention dose. While such 
studies build the evidence base regarding the capacity of interventions to change 
parent behaviours, they do not expand our understanding of the ways in which such 
changes may influence improvements in child diets. Other limitations of those trials 
were lack of reporting of participation or attendance rates, use of poorly described 
and/or non-validated outcome measures, small sample sizes, and some low response 
rates which limit generalisability and may result in insufficient power to detect 
significant differences.
One study which involved a randomised control group, and utilised a previously 
validated measurement tool, was a low dose intervention involving 90 mothers and 
their two to five year old children (Essery et al. 2008). That trial aimed to test the 
efficacy of providing written child feeding information in two different formats 
(newsletters compared to booklets). There was one significant improvement in 
parental feeding practices as measured by the Child Feeding Questionnaire; mothers 
in one of the intervention arms reported reduced use of pressuring children post-
intervention compared to baseline. However no differences were seen between the 
control and intervention arms. Without measurement of child diet, no assessment can 
be made of the implications of the observed reduction in parental use of pressure.
Studies reporting both child intake and related parental outcomes
Five intervention studies with young children have assessed both parental outcomes 
and child diets (Koblinsky, Guthrie and Lynch 1992; Johnson, Howell and Mollot 
1993; Harvey-Berino and Rourke 2003; Watt et al. 2006; Simell et al. 2009). Those 
interventions varied in quality, with limitations including small sample sizes 
(Harvey-Berino and Rourke 2003), low retention in longitudinal follow-up (Johnson 
et al. 2000; Scheiwe, Hardy and Watt 2010), inadequate descriptions of measures or 
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validity of assessment tools (Watt et al. 2006), poorly described methods of dietary 
analysis (Johnson, Howell and Mollot 1993), and lack of standardised intervention or 
quality control (Johnson, Howell and Mollot 1993). However, there were also 
strengths of some of those studies, including randomised, controlled study designs 
(Johnson, Howell and Mollot 1993; Watt et al. 2006; Simell et al. 2009), assessment 
of an intervention involving multiple different health topics (Johnson, Howell and 
Mollot 1993), use of validated assessment tools (Harvey-Berino and Rourke 2003;
Simell et al. 2009) and longer-term follow-up (Johnson et al. 2000; Talvia et al. 
2006; Scheiwe, Hardy and Watt 2010).
Of the five studies which have assessed both parental outcomes and child diets, the 
Special Turku Coronary Risk Factor Intervention Project (STRIP) was the largest (n 
= 1062), and has reported the most comprehensive outcomes (Simell et al. 2009).
That study is an ongoing, randomised controlled trial for reduction of coronary risk 
factors from a young age, involving primarily parent-directed nutrition education in 
the earliest years. The trial has shown a significant effect on intakes of total fat, 
cholesterol, unsaturated fat, percentage of energy intake from fat, and boys’ intakes 
of fruits and vegetables, at various ages (Lagstrom et al. 1997; Simell et al. 2000;
Talvia et al. 2004; Talvia et al. 2006; Niinikoski et al. 2007). Additionally, it is one 
of few trials which has assessed dietary patterns as an intervention outcome (Räsänen 
et al. 2002). Cluster analysis showed that control arm children were more likely to 
consume a ‘1.5% fat milk and butter’ diet, while intervention children were more 
likely to consume a ‘cereal, rice and pasta’ or ‘bread, skim milk and margarine’ 
dietary pattern. Furthermore, parental nutrition knowledge and diets were 
significantly better in the intervention than control group following six years of 
nutritional counselling (Räsänen et al. 2003). However, the parental domains were 
only reported when children were older, not for children younger than four years of 
age.
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A further rigorous trial was a four month home visit parenting support program, 
offered either with or without a nutrition emphasis, for 43 Native-American mothers 
with children aged nine months to three years (Harvey-Berino and Rourke 2003).
Energy and fat intakes of mothers and children were assessed using three-day food 
records, though a trend towards lower child energy intake in the intervention group 
(p = 0.06) was the only dietary difference between groups. Mothers also completed 
the Child Feeding Questionnaire, and the intervention group reported significantly 
reduced use of restrictive feeding strategies at the conclusion of the program. The 
small sample size (n = 43) and short follow-up period (four months) may have 
contributed to that study’s finding of few significant improvements.
Summary of intervention studies
In summary, the intervention studies reviewed offer evidence that children’s diets 
and maternal correlates of child diets are modifiable. Strengths of some of the 
existing studies include use of validated measurement tools, such as the Child 
Feeding Questionnaire (Harvey-Berino and Rourke 2003; Essery et al. 2008), follow-
up at six months or later post-intervention (Watt et al. 2006; Simell et al. 2009;
Scheiwe, Hardy and Watt 2010), targeting of multiple nutrition-related behaviours 
within one intervention (Horodynski and Stommel 2005), and testing of multiple 
methods of intervention delivery (Koehler, Sichert-Hellert and Kersting 2007; Essery 
et al. 2008). Conversely, many studies were limited by not using validated tools or 
not adequately describing the tools utilised and their validity, not conducting longer-
term follow-up, small sample-sizes, enrolment of convenience samples, and 
assessment of few outcome measures. Intervention trials addressing these limitations 
are needed to further our understanding of effective aspects of parent-directed 
interventions to improve diets of young children.
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Of the 15 trials described above, seven specifically enrolled children before they 
were two years of age (Johnson, Howell and Mollot 1993; Talvia et al. 2004;
Horodynski and Stommel 2005; Koehler, Sichert-Hellert and Kersting 2007; Watt et 
al. 2009; Taveras et al. 2010; Paul et al. 2011). It is possible that interventions may 
have different effects in children under two years, compared to older children. For 
example, Whaley and colleagues showed that their intervention was more effective 
for those under two years compared to those two to five years (Whaley et al. 2010).
Furthermore, an intervention delivered when children are less than two years old may 
actually show more beneficial effects at longer follow-up rather than immediately 
post-intervention. For example, the social support intervention to improve infant 
feeding practices in the United Kingdom showed improved maternal knowledge and 
confidence at six month and four year follow-up, but not immediately post-
intervention (Watt et al. 2006; Watt et al. 2009; Scheiwe, Hardy and Watt 2010).
Additionally, the STRIP trial showed greater differences in children’s diets between 
intervention and control arms from two to four years of age rather than at eight or 13 
months (Lagstrom et al. 1997).
Controlled intervention studies with large sample sizes and long-term follow-up offer 
the strongest evidence that interventions to improve diets of young children can be 
effective. However, such studies are lacking in this area. Results of the existing trials 
generally suggest that interventions can have a positive influence, though varying 
intervention doses, small effect sizes and inconsistency of effect across different 
parental outcomes limit the conclusions which can be drawn. Further studies 
reporting outcomes for both child diet and maternal knowledge or behaviours would 
assist with understanding not only whether an intervention works, but also how it
achieves successful outcomes. Mediation analysis could also be utilised to gain more 
information about effective aspects of studies, and this approach is discussed in the 
following section.
Chapter 2: Literature Review
58
2.4.7 Studies conducting mediation analysis
This section will define and explore the concept of mediation analysis, and highlight 
the importance of assessing mediation in nutrition promotion trials. In the context of 
an intervention, mediation analysis aims to identify which aspects of an intervention 
were effective in targeting the primary outcome(s), and which aspects may benefit 
from improvement. In statistical terms, mediation analysis assesses an intermediate 
variable in the causal sequence relating an intervention to the primary outcome 
variable (Baron and Kenny 1986; MacKinnon 2008). In practical terms, mediation 
analysis assesses the mechanisms or mediators by which an intervention achieves its 
effect. The importance of mediation analyses to assess intervention  and prevention 
trials has previously been reported (MacKinnon and Dwyer 1993; Cerin and 
MacKinnon 2008; Lockwood et al. 2010), but there is a lack of existing studies 
demonstrating such analyses (Brug 2008). The model in Figure 1.1 provides an 
example of how correlates of children’s diets may act as mediators of an intervention 
effect. Figure 1.1 represents a single-mediator model, but multiple mediators can also 
be tested within a similar model.
Figure 2.1 Proposed model of mediation of intervention effect on child diet
In a recent review of studies conducting mediation analysis (Lockwood et al. 2010),
only one nutrition intervention for children was identified which assessed parental 
mediators of the intervention effect (Epstein et al. 2008). That study was a small 
Intervention
Outcome, 
e.g. child diet
Mediator,
e.g. parental nutrition 
knowledge
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obesity treatment trial with 41 participants. It found that reduced parental concern for 
child weight in one trial arm mediated the difference in child zBMI between trial 
arms post-intervention. However, that study did not report the magnitude or 
significance of the mediated effect, and did not use a common approach to assess 
mediation (Epstein et al. 2008). While that study highlights the importance of 
parental involvement in an intervention to improve child health, and the relevance of 
mediation analysis, it is not specifically relevant to the health promotion setting.
Mediation analyses can also be utilised in cross-sectional studies, to test mediators of 
a cross-sectional relationship, rather than mediators of an intervention. In reviewing 
cross-sectional studies, none were found to assess parental mediation of child diets, 
but a study of child television viewing also supports the influence of parental 
mediators on child behaviours (Hesketh et al. 2007). In that study of 1484 children 
aged six and 11 years, the family environment, including parental rules and 
behaviours, was shown to partially mediate the association between maternal 
education level and child television viewing (Hesketh et al. 2007). Each potential 
mediator reduced the direct association by 3-15%, wiWKDWRWDOUHGXFWLRQLQȕRI
when all mediators were included. 
In older children, studies have more commonly assessed children’s own knowledge, 
attitudes, beliefs, behaviours or intervention appreciation as mediators of dietary 
changes in an intervention (Reynolds et al. 2002; Reynolds et al. 2004; Bere et al. 
2005; Haerens et al. 2007; Chin A Paw et al. 2008; Tak, Te Velde and Brug 2008).
However, all of those studies were school-based, with little or no parental 
involvement. While three of those papers did report parental diet and home fruit and 
vegetable availability (Reynolds et al. 2002; Reynolds et al. 2004; Bere et al. 2005),
they were not found to be significant mediators of the intervention effect on child 
diets, likely due to the minimal parental involvement. 
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Studies conducted with adults support the importance of considering mediators 
within health promotion interventions to improve diets. Particularly relevant are 
studies of women, and mothers with young children, which have shown 
improvements in maternal diets via improved knowledge or self-efficacy
(Langenberg et al. 2000; Anderson et al. 2001; Campbell et al. 2008). These are 
relevant because mediators which are important to change women’s own behaviours 
could also be important to promote behaviour change of their children. One such 
study was an intervention for low income mothers in the United States, which aimed 
to increase fruit and vegetable intake through nutrition sessions, printed materials, 
visual reminders and individualised direct mail (Langenberg et al. 2000). Participants 
included 3122 women from 16 WIC sites across Maryland who were pregnant or had 
young children. At eight month follow-up, those in the intervention arm reported a 
significantly greater increase in daily intake of fruits and vegetables compared to the 
control arm (0.30 serves per day, p = 0.001). This intervention effect was attenuated 
to 0.09 serves per day (p = 0.31) once improvements in self-efficacy, perceived 
barriers, attitudes, and knowledge were added to the model, indicating that these 
mediators explained about 70% of the intervention effect.
In summary, numerous researchers have highlighted the importance of conducting 
mediation analyses in the assessment of interventions, in order to better understand 
which aspects are effective. The number of studies reporting such analyses is 
increasing, but most mediation analysis of child-focussed interventions is from 
school-based trials, which are not primarily aimed at parents. No intervention trials 
involving children have assessed parental mediators of intervention effect, so further 
studies are needed to address this research gap. 
2.5 Conclusion and aims
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Nutrition during early childhood is important not only for growth and development, 
but also because dietary intakes, habits and preferences learned at this time are likely 
to impact on diet and health throughout life. The existing literature suggests current 
diets of young children are generally high in non-core foods and inadequate in fruits 
and vegetables, which is concerning given the associations of such diets with short-
and long-term health outcomes such as obesity and other chronic diseases. 
Cross-sectional studies provide most of the limited information available regarding 
influences on the diets of young children. Parental influences are likely to be of 
primary importance, particularly nutrition knowledge, use of feeding practices, self-
efficacy for providing healthy foods, and modelling of eating. Understanding how 
these parental factors affect children’s diets is essential to determine how children’s 
diets can be improved.
This review has highlighted some major gaps in the current evidence base. Firstly, 
there is little recent information available regarding intakes of young children. In 
particular, there are few comprehensive studies describing dietary patterns, or 
conducted within Australia. Secondly, results of interventions to improve young 
children’s diets are inconsistent, and typically focus on a few dietary elements rather 
than improvements in whole diets. Thirdly, there are few rigorous studies measuring 
parental influences on child diets, and no nutrition promotion intervention trials have 
assessed parental mediators of improvements in young children’s diets. Finally, the 
reasons why parents use particular feeding practices are not well understood.
To address some of these research gaps, this thesis will present the methods, 
participant characteristics and results of a cluster-randomised, controlled, nutrition 
education intervention aiming to improve young children’s nutrition. Specifically, 
the aims of this thesis are:
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1) a) To assess dietary patterns of young children using a diet quality index and 
principal components analysis.
b) To assess whether parental involvement in the nutrition education 
intervention improves dietary patterns for their young children, relative to a 
control arm.
2) To assess whether parental involvement in the nutrition education 
intervention results in improvements in the maternal domains of: nutrition 
knowledge; use of appropriate feeding strategies; self-efficacy for providing 
healthy foods; and modelling of healthy eating, relative to a control arm.
3) To assess whether intervention effects on child dietary patterns are mediated 
by improvements in maternal nutrition knowledge, use of appropriate feeding 
strategies, self-efficacy for providing healthy foods, or modelling of healthy 
eating.
4) To explore influences on maternal use of feeding practices through a 
qualitative study.
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Chapter 3: Methods of the Melbourne InFANT 
Program
3.1 Introduction
The previous chapter described the evidence base regarding young children’s diets 
and their correlates, and interventions that aimed to improve these outcomes. This 
chapter will describe a study which was designed to address the gaps identified in the 
existing literature, and fulfil the aims of this thesis. The Melbourne Infant Feeding 
Activity and Nutrition Trial (henceforth referred to as the Melbourne InFANT 
Program), was a randomised controlled trial conducted from 2008 to 2010 in 
Melbourne, Australia. This chapter will outline the methodology used in that study, 
and in particular describe those aspects of the study which are pertinent to this thesis. 
A second study involving qualitative interviews with a subsample of mothers 
enrolled in the Melbourne InFANT Program was also conducted as part of this 
thesis. The methods and outcomes of that study will be described in Chapter Eight.
3.2 Aims
The aim of this chapter is to describe the methods of the Melbourne InFANT 
Program, within which this thesis is nested. In addressing this aim I will describe the 
study rationale, design, recruitment processes and intervention content. I will 
distinguish those aspects of the overall study design that are relevant to this thesis,
and the roles of the candidate within the broader trial setting. Data collection 
procedures and measures used to assess outcomes and mediators will also be 
outlined, though more detailed descriptions of those measures will be provided 
within the results chapters of this thesis.
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3.3 Rationale and aims of the Melbourne InFANT Program
As described in Chapter Two, the average dietary intakes of young children in 
developed countries do not meet dietary recommendations (Fox et al. 2004; Webb, 
Rutihauser and Knezevic 2008).  This may set in train unhealthy dietary trends for 
later life (Mikkila et al. 2005), and contribute to increased risk of chronic disease in 
both the short- and long-term (Must and Strauss 1999). Improving the feeding and 
nutrition of young children is therefore vital to reduce these health risks. Parents, 
particularly mothers, are likely to be the main influence on young children’s diets
(Birch et al. 2001; Savage, Fisher and Birch 2007; Anzman, Rollins and Birch 2010),
and evidence suggests that parental self-efficacy may reduce as children age
(Campbell et al. 2010), highlighting the need for feeding and nutrition interventions 
directed at parents of young children.
Aims of the Melbourne InFANT Program
The aim of the Melbourne InFANT Program was to test the efficacy of an early 
childhood intervention directed to first-time parents, promoting healthy eating and 
feeding practices, adequate physical activity, and reduced sedentary behaviours 
(Campbell et al. 2008). This thesis will specifically focus on the nutrition- and 
feeding-related outcomes of the Melbourne InFANT Program. These outcomes will 
be used to assess the impact of the intervention on child dietary patterns, and to 
investigate nominated parental mediators of intervention effects. 
Specifically, the aims of the intervention relevant to this thesis were to:
x Increase, relative to a control arm: parental knowledge of child feeding and 
nutrition; use of appropriate feeding practices; self-efficacy for providing 
healthy foods; and modelling of healthy eating;
Chapter 3: Methods of the Melbourne InFANT Program
65
x Improve child intakes of fruits and vegetables relative to a control arm; and
x Reduce child intakes of non-core foods and beverages, relative to a control 
arm.
3.4 Methodology of the Melbourne InFANT Program
The Melbourne InFANT Program was a cluster-randomised controlled intervention 
trial involving interactive education sessions on nutrition, physical activity and 
sedentary behaviour for first-time parents (Campbell et al. 2008). The project was 
granted ethics approval from the Deakin University Ethics Committee (ID: EC 175-
2007) and the Victorian Office for Children (ref: CDF/07/1138). Given the focus of 
this thesis on nutrition and feeding, aspects of the trial related to physical activity and 
sedentary behaviours will not be described further. The project was designed and 
ethics approval was granted prior to the candidate’s involvement, however, the 
candidate was involved in all other aspects of the project described below, as 
outlined in Table 3.1.
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Table 3.1 Candidate’s contribution to the studies presented in this thesis related to 
the Melbourne InFANT Program
Intervention conduct x Recruited 19 parent groups
x Conducted intervention sessions for six groups (six sessions for 
each)
x Attended 46 parent group sessions for data collection purposes
x Participated in general project administration over three years 
including tasks related to recruitment, session bookings, 
development of project materials, facilitator training, participant 
follow-up and cohort maintenance, and data entry and database 
maintenance
Data collection and 
analysis
x Conducted training for dietary recall staff 
x Co-led the conduct, coding and checking of the dietary recalls, 
including process co-ordination and regular participation in each 
task, plus primary responsibility for data cleaning
x Had primary responsibility for all data preparation and analyses 
presented in this thesis, including food group classifications and 
factor analysis
x Had primary responsibility for preparation of post-intervention 
surveys, including determining the items utilised to assess maternal 
mediators
x Had primary responsibility for checking post-intervention surveys (n 
= 466), and for checking and entering a cohort of test-retest 
reliability surveys (n = 50)
x Conducted 20 of the 26 qualitative interviews
Original 
contributions
x Contributed to the conception and design of the dietary recall 
database, including primary responsibility for development of 
interview script
x Conceptualised the mediation analysis and development of the 
dietary patterns assessment methods
x Had primary responsibility for all aspects of qualitative study 
including conceptualisation, ethics applications, recruitment, 
interview questions, and thematic analysis
3.4.1 Sample size calculations
Sample size calculations were based on the outcome of child vegetable consumption, 
as this was considered the most difficult of the proposed intervention outcomes to 
change. Data from a study of Australian children aged approximately 18 months
showed mean daily intake of 32g of vegetables (not including potato) with standard 
deviation of 15g (Knezevic et al. 2001). Sample size calculations were based on 
aiming to detect a 25% difference in vegetable consumption between control and 
intervention groups. Therefore, for Type l and Type ll errors of 5% and 20%
respectively, 112 participants were required in total (56 in each trial arm). Given that 
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participants were recruited in groups, a design effect/inflation figure of 2.8 was used 
in order to account for within-group clustering, based on an estimated group size of 
10 people, and an intra-cluster coefficient of 0.2 (Kish 1965). Additionally, 
anticipated attrition of 40%, possibly of whole groups as well as individuals, and 
oversampling by 15%, gave a sample size aim of 600 parent-infant pairs, as reported 
in the study protocol (Campbell et al. 2008).
3.4.2 Recruitment process
Study recruitment for the Melbourne InFANT Program commenced in June 2008, 
and involved a two-stage random sampling process. In the first stage, 15 local 
government areas (LGAs) were randomly selected from 28 potentially eligible LGAs 
within a 60km radius of the research centre (Deakin University, Burwood, 
Melbourne). Randomisation was conducted by a statistician external to the trial who 
applied a random number schedule to the LGA list, from which the first 15 LGAs 
were then selected. Maternal and child health co-ordinators were approached within 
each of these LGAs and 14 agreed to participate in the Melbourne InFANT Program. 
One LGA declined as the co-ordinator felt the program was not suitable for their area 
of high socio-economic position (SEP). 
The random selection of LGAs across Melbourne resulted in recruitment from a 
range of socio-economic areas. To classify the LGAs by SEP, the Australian Bureau 
of Statistics Socio-Economic Indices For Areas (SEIFA) across Victoria (Australian 
Bureau of Statistics Commonwealth of Australia 2008), was utilised. The SEIFA 
Index of Relative Disadvantage is an area-based measure of socio-economic 
disparity. Those LGAs which ranked in the lowest 10 SEIFA out of 79 across 
Victoria were classified as low SEP, while LGAs which ranked within the highest 10
were classified as high SEP. Of the 14 LGAs recruited, three were classified as low 
SEP, and a further three were classified as high SEP.
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If requested by the maternal and child health co-ordinator, a researcher from the 
project visited a meeting of all the Maternal and Child Health Nurses (MCHNs) in 
each LGA, to describe the project’s rationale, aims and methods (this occurred for 
eight of the 14 LGAs). Information about the number of English-speaking first-time 
parent groups concurrently running within the LGA was obtained from the MCHNs 
at this meeting, or via telephone and email correspondence with the MCHNs.
In the second stage of recruitment, half the first-time parent groups within each LGA 
were randomly selected and invited to participate in the study. If an uneven number 
of groups were running concurrently, the number of groups approached was rounded 
up to the nearest whole number. Additionally, recruitment of an even number of 
groups within each LGA was required, in order to have equal numbers of 
intervention and control groups within LGAs. Therefore one additional group was 
approached where necessary to ensure even numbers. For example, in an LGA with 
nine groups running concurrently, six groups were required for recruitment.
First-time parent groups were the second level of randomisation. In Victoria, 
MCHNs organise regular group meetings for first-time parents and their babies. 
These formal meetings with MCHNs typically run for six weeks, and commence 
when children are about six weeks old. Previous research has shown that about two 
thirds of new mothers join such groups, and that approximately two thirds of these 
groups continue regular informal meetings until their babies are aged at least 18 
months (Scott, Brady and Glynn 2001). Such groups therefore represent a large 
proportion of the new parent population, as well as a useful and established social 
network through which programs might be delivered. 
The MCHNs assisted in arranging the recruitment meetings. Researchers visited each 
parents’ group on two occasions for recruitment purposes. The first visit was to 
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introduce the project and to provide parents with plain language statements and 
consent forms. The second visit was to obtain consent for participation in the 
Melbourne InFANT Program. Parents willing to participate provided a signed 
consent form at this time. Groups required a minimum of eight consenting 
primiparous parents in order to be eligible for the project, or six parents for groups 
within LGAs classified as low SEP. The rationale for accepting smaller numbers in 
low socio-economic areas was that groups in such areas tended to be smaller in size
and therefore may have been under-sampled if the same criteria had been 
implemented. There was no upper limit on group size for participation, and it was not 
necessary for all parents within a group to participate, as long as the minimum 
number was reached. Parents were not excluded from attending sessions with their 
group if they did not consent to participate in the study.
Once accepted, groups were then randomly allocated to control or intervention arms. 
Randomisation was performed by a data manager external to the Melbourne InFANT
Program, where intervention and control groups were pre-allocated based on 
recruitment order within each LGA. Project researchers remained blinded to the 
allocation of trial arm until each group consented.
When a group was deemed ineligible, due to small numbers of primiparous parents
or insufficient consenting parents, a replacement group was randomly allocated and 
then approached. This process continued until the predetermined number of groups 
had been recruited within each LGA. Recruitment was staggered over a six month 
period, and concluded in December 2008.
In order for individuals to be eligible, they had to be literate in English. Infants who 
were not first-born and those with chronic health problems were permitted to 
participate, but are excluded from the results presented in this thesis. The reason for 
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including only first-time parents is that the intervention was particularly aimed at 
those who did not already have established parenting practices. 
3.4.3 Participant retention strategies
The Melbourne InFANT Program ran for a period of 15 months from the time each 
group was recruited. Both control and intervention arms received the usual health 
care available to them in their LGA for the duration of the project. Usual health care 
in Melbourne, Australia typically includes regular visits to the MCHN between three 
and 18 months of age, where personalised information is provided about a variety
health issues relevant to children’s developmental stages. This is likely to include 
some (limited) information regarding diet, although exposures were not measured in 
this study.
Participants in both trial arms received small gifts in appreciation of survey 
completion. Retention and contact were promoted by quarterly newsletters, birthday 
and Christmas cards, and a magnet with the project contact details. The control group 
newsletters covered topics unrelated to nutrition (for example, literacy and
medication use), as well as project updates. The intervention group newsletters are 
described together with details of the intervention below.
3.4.4 Intervention
Theoretical framework
The Melbourne InFANT Program is underpinned by social cognitive theory (SCT)
(Bandura 1986). This theory suggests behaviour, personal factors and environmental 
factors interact, and therefore that behaviour change can be assisted or impeded 
through changes in personal and/or environmental factors (Hayden 2009). The ways 
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in which constructs of social cognitive theory have been used to inform the 
Melbourne InFANT Program intervention are described in Table 3.2.
Table 3.2 Examples of the ways social cognitive theory (SCT) has informed the 
design of the Melbourne InFANT Program intervention
Construct of SCT 
(Hayden 2009)
Examples of  Melbourne InFANT Program components relating to SCT
Self-efficacy x The involvement of existing social networks allows the intervention 
sessions to take the format of an interactive discussion rather than a 
didactic lecture, thereby potentially increasing participants’ confidence 
discuss issues and concerns
x Parents are encouraged to share positive experiences with their peers
x Parents are encouraged to voice difficulties and barriers, and to inform 
each other with suggestions regarding ways to overcome these
x The InFANT DVD profiles mothers who have overcome child feeding 
difficulties, to highlight that positive outcomes are achievable
Observational 
learning
x The InFANT DVD profiles mothers of children at a variety of 
developmental stages. Negative outcomes associated with inappropriate 
feeding strategies are highlighted (for example, increased food fussiness 
as a response to providing alternatives when food is not eaten), as well as 
positive outcomes associated with use of appropriate behaviours, activities 
and strategies
x Attention is drawn to appropriate behaviours modelled by parents and 
children during intervention sessions (such as offering children water) 
Expectations and 
expectancies
x Benefits of healthy behaviours and behaviour change are discussed
x Parents are encouraged to consider their expectations for long-term health 
as well as short-term health of their child
x Potential difficulties and challenges, and solutions for these, are discussed
x Parents are encouraged to share positive experiences and approaches to 
addressing barriers with their peers
Emotional arousal x Potential negative consequences of inappropriate child feeding and 
nutrition are discussed, together with benefits of appropriate practices
Behavioural 
capabilities
x Practical skills and strategies are discussed to facilitate healthy behaviours 
(for example, easy nutritious recipes, appropriate feeding practices, useful 
feeding rules)
x Parents are given strategies to discuss their child’s feeding and nutrition 
with other people who care for their child
Reinforcement x Parents are encouraged to reflect on the positive child outcomes which 
result from their use of appropriate feeding practices
x Parents are given positive reinforcement for using appropriate practices 
x Parents are provided with feedback regarding child diet
Locus of control x Parents are encouraged to feel empowered regarding their role in their 
child’s feeding and nutrition
x Practical skills and strategies are discussed to minimise the impact of 
potentially negative external influences (for example, strategies to discuss 
healthy feeding with grandparents and other carers) 
Nutbeam and Harris (Nutbeam and Harris 1998), suggest that a health worker is an 
important instigator within social cognitive theory, and can act as a “ ‘change agent’, 
facilitating change through modification of the social environment and the 
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development of personal competencies which enable individuals to act to improve 
their health”. This description fits aptly with the role of the Melbourne InFANT
Program interventionists, with emphasis both on promoting healthy behaviours as 
social norms, and on up-skilling individuals to achieve these healthy behaviours.
Intervention structure
Participants in the intervention arm were invited to sessions delivered to the parents’ 
group by a dietitian every three months. Partners and/or other carers were also 
welcome to attend, but rarely did so.  In all, six sessions over 15 months were 
delivered to each group.  Each session lasted for one to two hours. This relatively 
low dose of intervention was chosen because it allowed for a low-cost program 
which, if effective, would be potentially sustainable in a broader population health 
setting. Additionally, the inclusion of existing social groups which typically met 
weekly or fortnightly was hypothesised to promote reinforcement of concepts 
through discussions in between sessions. Furthermore, the timing of the six sessions 
coincided well with developmental milestones, such as starting solids about the time 
of session two.
Anticipatory guidance
The principle of anticipatory guidance informed much of the Melbourne InFANT
Program intervention, whereby emerging challenges in infant behaviours were 
discussed prior to their initiation (Nelson, Wissow and Cheng 2003). For example, 
healthy first foods were discussed when children were three months of age, in 
preparation for commencing solids at about six months. 
Anticipatory guidance has been utilised in various other child health intervention 
settings, and has been demonstrated as an effective way to improve parent-child 
interactions, infant sleep patterns, and some aspects of injury prevention (Nelson, 
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Wissow and Cheng 2003). Use of anticipatory guidance has been recommended in 
the promotion of young children’s physical activity (Gunner et al. 2005), and 
nutrition (Picciano et al. 2000). As yet, anticipatory guidance has not been reported 
in interventions to promote healthy child eating, however, more recent intervention 
trials are supporting use of anticipatory guidance in prevention of child obesity 
(Daniels et al. 2009; Groner et al. 2009), and also prevention of dental caries (Plutzer 
and Spencer 2008), which are both related to child diets.
Intervention content
The intervention utilised a purpose designed DVD and six ‘key slogans’ (see 
Appendix 3A for the chart of key messages provided to parents), to ensure repetition 
of consistent messages. A major focus of the Melbourne InFANT Program 
intervention was promoting division of responsibility in feeding, as proposed by 
Satter (Satter 1995), and recommended by researchers and guidelines alike (Dietz 
and Gortmaker 2001; Butte et al. 2004; Horodynski and Stommel 2005; Fox et al. 
2006). Further focus topics related to nutrition included the importance of healthy 
modelling and eating family meals, discussing enablers and barriers to providing 
healthy foods, and the importance of repeated offering of new foods.
Intervention sessions involved DVD viewing, discussion, and group activities 
regarding healthy food choices and physical activity. These interactive intervention 
sessions were supported with relevant resources. During the course of the project, all 
intervention participants received a copy of the Melbourne InFANT Program DVD, a 
water bottle, a lunch box, and written materials. Existing resources from reputable 
external sources such as Go for your life (Victorian Government) were used 
wherever possible, in addition to purpose designed handouts.
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Those participants who were unable to attend a particular session were provided with 
all relevant materials by post. Follow-up calls were made to check whether materials 
were received, and whether participants had any questions about the materials. 
Participants were also provided with additional newsletters midway between 
sessions, to reinforce messages delivered during the intervention session.
Intervention session content was informed by experienced paediatric dietitians, based 
on study hypotheses and developmental stage. Where available, research literature 
guided content development, but little had been published before this trial’s 
commencement in 2008 regarding nutrition promotion in this young age group. 
Some details of content and delivery methods were also designed iteratively over the 
course of the Melbourne InFANT Program, in response to observations and 
evaluations from the previous sessions, to ensure the topics were relevant to 
participants and addressed issues of most interest.
Program fidelity
Ensuring intervention fidelity is a cornerstone of intervention trials, and the methods 
used to achieve this in the Melbourne InFANT Program are briefly outlined here. 
Primarily, the use of a DVD as the basis of all sessions, with uniform supporting 
resources, ensured that consistent messages were being delivered to each group in a 
consistent format. Additionally, interventionists were all qualified dietitians with 
paediatric expertise. Training was conducted with all interventionists prior to their 
first instruction of a new session, and they were given the opportunity to contribute 
to the session content to promote their engagement with the discussion topics.
Detailed notes with time-structures for each session were provided, and 
interventionists self-assessed that all content was covered in each session, in addition 
to independent evaluation by a researcher present at the session.
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Contamination between intervention and control arms was minimised by not 
providing details of the intervention content to Maternal and Child Health Nurses, so 
the information could not be further distributed between themselves or to their 
clients. Contact directly between mothers in the different trial arms was unlikely, but 
if it occurred it would have only served to decrease any measured intervention effect 
(i.e. if an intervention arm parent had passed on intervention content to a control arm 
parent).
3.4.5 Data collection processes
Data collection for each of the intervention and control arms occurred at baseline, six 
months post-baseline, and at intervention completion (i.e. 15 months post-baseline),
as shown in Figure 3.1. This thesis utilises data from the first and final data 
collection points only. For groups in the control arm, sessions with each parent group 
were specifically organised for data collection at each of the three time points. For 
groups in the intervention arm, data collection took place at the same time as their
regular three-monthly intervention sessions.
Figure 3.1 Melbourne InFANT Program intervention and data collection timeline
A ‘main carer’ questionnaire and ‘partner’ questionnaire were distributed to each 
family at each data collection time point. Prior to the first two data collection time-
Session 1 &
Baseline data
collection Session 2
Session 3 &
Mid-point 
data collection
Session 6 &
Final data
collection
Child age ~3 months Child age ~18 months
Shading indicates data relevant to this thesis
Jun-Dec 2008 Sep 2009-
Feb 2010
Session 4 Session 5
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points, parents received surveys by post, which they were asked to return at the data 
collection session. Parents who did not bring their surveys to their sessions were 
given reply-paid envelopes to return their questionnaires, and reminder follow-up
calls as necessary. At intervention conclusion, this procedure was altered slightly, 
and parents were given their surveys at the data collection session, and were asked to 
return these in reply-paid envelopes within one week. This altered procedure was 
utilised in order to capture the effect of the full six sessions at the final data 
collection (rather than have parents complete the surveys prior to the sixth session).
At each data collection session, children were weighed and measured by trained 
research staff. Any parents who did not attend a data collection session were 
telephoned, and home visits were organised to complete these measurements at a 
time convenient to the parent. Additionally, child dietary data was collected via three 
telephone-administered 24-hour recalls following the middle and final data collection 
sessions. The methods for this are described in Chapter Five.
Extensive efforts were made at the final follow-up time-point to contact all enrolled 
parents and collect as much data as possible. Those parents who indicated they could 
not complete all aspects of data collection were offered an abridged survey, and 
some did not complete the dietary data collection. Consequently the number of 
respondents varies between questionnaire items, and the results chapters indicate 
where results are based on different numbers.
3.5 Measures 
The tools and measures utilised to assess baseline characteristics, outcomes, 
mediators and co-variates of the Melbourne InFANT Program are outlined below.
Detailed descriptions of the choice, development and use of outcome measures will 
be provided in the relevant results chapters (Chapters Five and Six).
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While fathers are likely to be an important influence on children’s behaviours, 
evidence for their influence is limited compared to that for mothers, as identified in 
Chapter Two. Additionally, fathers rarely attended the Melbourne InFANT Program 
intervention sessions, and were infrequently identified as the main carer (n = 1 at 
baseline). Hence for the purpose of this thesis only parental data from mothers who 
completed the main carer questionnaire will be included and discussed. 
3.5.1 Measures of infant characteristics at baseline
The baseline surveys completed by the main carer included questions regarding child 
date of birth, gender, birth weight and birth length (Appendix 3B, Questions A1, A2 
and A6). Date of birth was then utilised to calculate child age at project
commencement.
Child baseline anthropometry (including weight and length) was measured by 
research staff who had been trained by a paediatrician researcher. Supine length and 
weight were measured (without clothes) at baseline using Tanita digital scales 
(Model 1582) and Seca 210 measuring mats. All measuring equipment was 
calibrated before and after each stage of data collection, and no adjustments to 
measurements were necessary.
For the purpose of assessing child anthropometry at baseline, Body Mass Index 
(BMI) data are converted to standard deviation or z-scores to enable analyses across 
gender and age groups. BMI was calculated (weight(kg) / height(m)2), then converted
based on age and gender using the World Health Organization (WHO) reference 
charts (World Health Organization Multicentre Growth Reference Study Group 
2006).
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3.5.2 Measures of maternal characteristics at baseline
The baseline surveys completed by mothers included questions regarding their own 
date of birth, pre-pregnancy height and weight, and highest education level attained
(Appendix 3B, Questions D2, D7, D8 and D12). Date of birth information was used 
to calculate parent age at baseline and childbirth. Education level was measured 
using a single item with seven response options, ranging from ‘no formal 
qualifications’ to ‘higher university degree’. Responses for this item were then 
collapsed into three categories, where high education level was classified as those 
with university or higher degree, medium education level included: trade, 
apprenticeship, certificate or diploma, and low education level included those 
reporting high school or lower qualifications. 
Pre-pregnancy maternal height and weight were self-reported at baseline. While self-
reported weight is recognised to underestimate actual weight (Australian Bureau of 
Statistics 2007-2008), it was considered most appropriate for this study because post-
partum weight may not have been reflective of usual weight. Further, it was 
considered that collecting maternal anthropometric measurements at baseline may 
have discouraged ongoing involvement in the trial. Additionally, previous research 
has utilised self-reported pre-pregnancy weight (Brown et al. 2010), which allows for 
comparability between studies. Maternal BMI was calculated (weight(kg) /
height(m)2), and used to classify participants according to World Health Organization 
and National Health and Medical Research Council criteria as underweight (BMI 
<18.5), healthy weight (BMI 18.5 to <25.0), overweight (BMI 25.0 to <30.0) or 
obese (BMI  30.0) (Australian Bureau of Statistics 2007-2008).
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3.5.3 Measurement of child diets at intervention conclusion
Available methods for collecting dietary data for children were reviewed and the 24-
hr recall method was selected. Dietary data was collected from parents via three 
telephone-administered recalls at six months post-baseline (when children were
approximately nine months of age), and at intervention conclusion (when children 
were approximately 18 months of age). Details of this methodology are provided in 
Chapter Five, Section 5.4.
3.5.4 Measurement of maternal outcomes at intervention 
conclusion
Maternal outcomes were assessed via questionnaires at intervention completion (see 
Appendices 3C and 3D. Brief descriptions of these measures are given below, with 
further details provided in Chapter Six, Section 6.3
Maternal knowledge of feeding and nutrition
Maternal knowledge of feeding and nutrition was assessed using 12 purpose-
designed items, with a four-point response scale ranging from strongly agree to 
strongly disagree. Responses to each question were allocated a score, and then 
summed to give a total knowledge score.
Maternal feeding practices
Maternal feeding practices were assessed using 27 items from a previously validated 
tool: the Comprehensive Feeding Practices Questionnaire (Musher-Eizenman and 
Holub 2007), together with five additional items measuring covert feeding control.
From these 32 questions, eight factor scores were calculated to assess separate 
feeding practices.
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Maternal self-efficacy for providing healthy foods
Maternal self-efficacy for providing healthy foods was assessed using 16 items, 
including seven items previously utilised in other studies and 9 purpose-designed 
items. These measured parental confidence regarding feeding their child, and 
perceived barriers to healthy child eating. From these 16 questions, five factor scores 
were calculated to assess separate aspects of self-efficacy. 
Maternal modelling
Maternal modelling of healthy and unhealthy eating was assessed using the
previously validated Cancer Council Victoria (CCV) Dietary Questionnaire for 
Epidemiological Studies (see Appendix 3D). Intakes of fruits, vegetables, non-core 
sweet and savoury snack foods and non-core drinks were assessed. 
3.5.5 Reliability study
In order to assess the reliability of the questions utilised, a test-retest reliability study 
was conducted. All purpose-designed items and those which had not previously been 
utilised in an Australian population of this age group were included in that study. The 
items included relevant to this thesis were those assessing maternal knowledge, 
feeding practices and self-efficacy.
A separate sample to those involved in the Melbourne InFANT Program was 
recruited for the reliability study. The reliability study received ethics approval from 
the Deakin University Ethics Committee as a modification to the original ethics 
application (ID: EC 175-2007). Maternal and Child Health Nurses (MCHNs) from 
four LGAs were approached and agreed to assist with this study.
Recruitment for the reliability study occurred in July-December 2009. Mothers of 
children aged approximately 18 months were recruited through playgroups and 
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advertisements in MCHN offices. Surveys were completed approximately two weeks 
apart, and participants received a small gift in appreciation of their time. Fifty-one
mothers completed both surveys and were included in analyses. (The candidate was 
not involved in the recruitment of participants for the reliability study, but co-
ordinated and contributed to data checking, entry and cleaning of returned surveys 
for all age groups.) Relevant results of the reliability study are presented in Chapter 
Six, Section 6.3.
3.5.6 Data management and analyses
Parent questionnaires were manually checked prior to data entry. Where data was 
missing, this was collected from participants via telephone. In cases where a 
response was not obtained and data remained missing, participants were excluded 
from analyses of any factors or scores containing those items (i.e. data was not 
imputed).
In cases where a participant selected multiple response options for a single question, 
the ‘least socially desirable’ option was determined by consensus amongst the 
researchers. This ‘least socially desirable’ option was then retained and the other 
selection(s) were deleted. For questions regarding measurements, responses were 
converted to metric units where necessary.
Data entry was conducted by a commercial data entry company.  All other data, 
including participant details and anthropometric measures, was entered by research 
staff into a purpose designed Microsoft Access database. All data was transferred to 
SPSS, and a series of range and logistical checks were performed. Data was then 
transferred to the statistical software package Stata, and all analyses were performed 
using Stata Version 11.0 (StataCorp 2009).
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The statistical tests described in the subsequent chapters were selected because they 
support analyses accounting for clusters, which is necessary when assessing a
cluster-randomised trial (Goldstein 2003). This accounts for the likely associations of 
characteristics of individuals within groups. First-time parents’ groups were the unit 
of recruitment for the Melbourne InFANT Program, and are therefore included as the 
cluster variable.
Regression analyses in the statistical program Stata allow controlling for clustering, 
and hence this form of analyses was utilised throughout this thesis.  Where outcome 
data was continuous and approximately normally distributed (as assessed by visual 
appraisal of graphical outputs (StataCorp 2009) and researcher consensus), linear 
regression was conducted. Where data was continuous but not normally distributed, 
outcomes were combined into theoretical groupings so the data could be considered 
as categorical. For categorical data, logistic regression was conducted to compare 
proportions for dichotomous outcome variables, and ordered logistic regression was
conducted where there were multiple ordered outcome categories. When ordered 
logistic regression was undertaken, the Brant test was also conducted to ensure the 
parallel regression assumption (also known as the proportional odds assumption), 
was not violated (Long and Freese 2006). The Brant test was considered non-
significant at the level of p > 0.05 (indicating that the parallel regression assumption 
was not violated).
Intention-to-treat analyses of outcomes of intervention trials is generally 
recommended for randomised controlled trials, i.e. analyses should compare 
participants according to the original trial arm to which they were allocated, 
regardless of intervention dose received (Hollis and Campbell 1999; Altman et al. 
2001). Given that this trial tested the efficacy and feasibility of a real-world 
intervention, where participants may not always attend, comparison of intervention 
Chapter 3: Methods of the Melbourne InFANT Program
83
and control arms without adjusting for ‘intervention dose’ (number of intervention 
sessions attended by intervention participants) was particularly important. 
Child age was included as a covariate in all outcome analyses. This was relevant 
because developmental and behavioural changes occur rapidly in young children, and 
thus any differences in age or delays in data collection may impact on outcomes 
observed in the trial. For example, previous research suggests that parents with older 
children have lower levels of confidence in promoting healthy eating and limiting 
unhealthy foods (Campbell et al. 2010), and that child characteristics may influence 
parent feeding practices (Blissett and Farrow 2007; Farrow, Galloway and Fraser 
2009). Additionally, maternal education level and age at childbirth were included as 
covariates in all outcome analyses. These maternal characteristics are likely to reflect 
socio-economic position, and therefore be associated with young children’s diets
(Dubois et al. 2011).
Analyses did not control for maternal BMI because this variable was strongly related 
to maternal education level. Inclusion of both education and BMI would have been 
redundant (Trochim 2006), therefore only education was included, as it showed 
stronger associations with most of the outcomes in this thesis. Child baseline zBMI
was also not included as a covariate because it was not associated with the child 
dietary outcomes presented in this thesis. Analyses also did not control for gender, as 
there was no difference in proportions of males and females between intervention 
and controls arms (results not presented), and because controlling for gender in the 
dietary analyses was redundant once energy intake was included in the regression 
models.
For Chapter Six, internal rHOLDELOLW\RIIDFWRUVZDVFDOFXODWHGXVLQJ&URQEDFK¶VĮDQG
LWHPVZHUH GURSSHG ZKHUH WKHLU UHPRYDO UHVXOWHG LQ &URQEDFK¶V Į LQFUHDVLQJ WR D
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higher classification of acceptability (Sim and Wright 2000). In instances where 
&URQEDFK¶VĮZDVDQGĮFRXOGQRWEHLPSURYHGE\UHPRYDORIDQ\LWHPVWKRVH
factors were deemed unacceptable and excluded from further analysis (Sim and 
Wright 2000).
Additionally for Chapter Six, data from the test-retest reliability study was utilised to 
calculate intraclass correlations (ICC), as this test is appropriate for use with both 
ordinal and continuous data (Portney and Watkins 2009). Reliability was assessed for 
the factors and summed scores, as used in the main analyses, not for individual items. 
Scores >0.75 are considered indicative of good reliability (Portney and Watkins 
2009). Scores of 0.60 – 0.75 are considered to have acceptable reliability (Sim and 
Wright 2000). In instances where ICC was <0.6 those factors were deemed 
unacceptable and excluded from further analysis.
Mediation analyses undertaken in this study are described in Chapter Seven. As 
outlined in section 2.5.2, mediation analyses utilise statistical methods to assess the 
pathways by which an intervention achieves its effect. 
3.6 Discussion
The Melbourne InFANT Program was a cluster-randomised controlled trial, and the 
rigorous trial design was a major strength of this study. The two-stage random-
sampling process, and the inclusion of participants from across the SEP spectrum,
minimises the likelihood of bias in results and maximises generalisability. 
Strengths and limitations of the measurement tools and study sample will be 
discussed in following chapters. Reporting bias is acknowledged as a potential issue 
in this study’s assessments, as it is possible that parents are biased towards responses 
they think are correct or more ‘socially desirable’. However, participants in both trial 
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arms were aware that this was a trial to improve child nutrition, so this bias could 
plausibly have affected both groups. Additionally, it would be expected that many or 
most outcomes would show systematic improvement for the intervention arm if they 
were more affected by reporting bias, but such systematic improvement was not 
shown.
This study was designed to be applicable in a real-world setting. The low dose, and 
hence relatively low cost of this intervention means that it would be feasible to 
deliver at a population level4. Additionally, the standardised intervention content was
a strength of this trial, as it ensured that content delivery was consistent. However, 
limitations of the low dose and standardised content are that this level of intervention 
may not be sufficient to promote behaviour change. In particular, it is unlikely that 
participants with diverse levels of baseline knowledge will equally benefit from a 
standardised intervention
The use of first-time parents’ groups as the unit of recruitment was a novel and 
important component of this trial. It is acknowledged that not all parents attend these 
groups, and thus this intervention would not reach all parents, however, there are no 
other existing settings outside of primary care which are likely to reach more families 
with children in this age group. Involvement of these groups was designed to 
facilitate recruitment and session attendance, as parents may feel more comfortable 
to participate in new activities with friends. Additionally, the use of existing social 
groups was intended to promote discussion within the intervention sessions, so 
4 The Melbourne InFANT Program is currently in the process of being adapted for offering to 14 
Local Government Areas across Melbourne as part of the Healthy Children component of the
Victorian Prevention System.
Chapter 3: Methods of the Melbourne InFANT Program
86
parents would feel comfortable to openly discuss facilitators and barriers to enacting 
key messages.
Chapter 4: Description of sample in the 
Melbourne InFANT Program
87
Chapter 4: Description of sample in the 
Melbourne InFANT Program
4.1 Introduction
The previous chapter outlined the methodology of the Melbourne InFANT Program. 
In this chapter the demographic characteristics and retention rate of participants in 
this trial will be described. The implications in terms of generalisability of findings 
will be discussed. Results of analyses testing for differences between intervention 
and control arms at baseline will also be presented.
4.2 Aims
The aims of this chapter are:
x To describe recruitment rates for the Melbourne InFANT Program;
x To describe the demographic characteristics of women and children 
participating in the trial at baseline, and compare the intervention and control 
arm participants;
x To describe characteristics, retention and attrition of participants at 
intervention conclusion; and
x To discuss the generalisibility of study findings.
4.3 Methods 
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Data collected as part of the Melbourne InFANT Program and presented in this 
chapter was obtained from the measures described in Chapter Three, Sections 3.5.1 
and 3.5.2. Characteristics of respondents have been derived by examination of 
descriptive statistics using the statistical package Stata Version 11.0 (StataCorp 
2009). Comparison of participants in intervention and control arms at baseline is 
conducted, with controlling for clustering but no other covariates. Linear regression, 
logistic regression and ordered logistic regression are utilised in this chapter, as 
described in Chapter Three, Section 3.5.6. When ordered logistic regression was 
undertaken, the Brant test was also conducted, and was non-significant for all such 
analyses in this chapter.
The outcome analyses in subsequent chapters of this thesis are based upon 
comparisons between trial arms at an individual level, rather than between first-time 
parents’ groups. Therefore characteristics of the first-time parents’ groups recruited 
will not be analysed in detail, and recruitment and size of groups will only be briefly 
described. Additionally, child diets and maternal mediators at baseline are not 
described here, as this thesis seeks to compare control and intervention arms at 
intervention conclusion, rather than to conduct longitudinal assessment. This is 
because the young age of children at baseline meant that some measures, such as 
parental feeding practices, could not be assessed at that time point.
The generalisability of the study’s findings is examined by comparing the 
demographic profile of the study’s participants with relevant Victorian or Australian 
data sets for infants (Australian Bureau of Statistics 2003; Australian Bureau of 
Statistics 2008), and first-time mothers (Brown et al. 2006; Consultative Council on 
Obstetric and Paediatric Mortality and Morbidity 2008; Laws and Sullivan 2009).
For maternal characteristics, it is important that the comparison population are also 
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primiparous mothers, given that mothers with older children are likely to differ in 
characteristics such as age and body mass index (BMI). 
4.4 Results
4.4.1 Recruitment
Recruitment of groups
Characteristics of Local Government Areas (LGAs) and first-time parents’ groups 
invited to participate in the Melbourne InFANT Program are described here. 
Complete details regarding the number of groups and individuals who enrolled at 
each stage, as specified in the CONSORT statement extension to cluster randomised 
trials (Campbell, Elbourne and Altman 2004), are presented in Figure 4.1.
Chapter 4: Description of sample in the 
Melbourne InFANT Program
90
Figure 4.1 Flow chart of randomisation of participants in the Melbourne InFANT 
Program
Victorian Local Government Areas (LGAs) randomly selected & approached (n = 15)
First-time parents’ groups approached from 14 participating LGAs (n = 132)
Excluded groups (n = 58)
Outside recruitment time frame or no 
current group (n = 13)
Not enough parents enrolled (n = 40)
Eligible first-time parents’ groups approached
n = 74 first-time parents’ groups
n = 747 parents
Groups not enrolling
n = 12 parents’ groups
Not enough parents in group 
interested (n = 12)
n = 114 parents
Interested (n = 41)
Refused to participate (n = 54)
No response (n = 14)
No contact (n = 5)
Group enrolment
n = 62 first-time parents’ groups (84% of eligible groups)
n = 633 parents approached
Parents not enrolling (n = 91)
Refused to participate (n = 77)
No response (n = 13)
No contact (n = 1)
Parent enrolment
n = 542 parents (86% of eligible parents)
Randomisation
Allocated to intervention
n = 31 first-time parents’ groups
n = 271 parents
Allocated to control
n = 31 first-time parents’ groups
n = 271 parents
Excluded participants
Not first-time parent (n = 5)
Chronic health problems (n = 0)
Eligible control individuals
n = 266 parents
Excluded participants
Not first-time parent (n = 9)
Chronic health problems (n = 0)
Eligible intervention individuals
n = 262 parents
Excluded LGAs (n = 1)
Chapter 4: Description of sample in the 
Melbourne InFANT Program
91
As described in Chapter 3, 14 LGAs agreed to participate in the Melbourne InFANT 
Program. As shown in Figure 4.1, 74 of the 132 first-time parents’ groups 
approached within those LGAs were found to be eligible (as per the criteria 
described in Chapter Three, Section 3.4.2). The most common reasons for groups not 
being eligible were an inadequate number of parents attending the group or group 
meetings not occurring during the recruitment timeframe.
Sixty-two of the eligible groups agreed to participate (84%). The twelve groups not 
recruited each had less than the minimum required number of consenting, 
primiparous individuals (i.e. fewer than six consenting parents in low socio-
economic position (SEP) areas, and fewer than eight consenting parents in areas of 
mid- and high- SEP, as described in Section 3.4.2). Table 4.1 shows details and 
number of groups who agreed and declined to participate, stratified by SEP (defined 
by SEIFA, as described in Chapter Three, Section 3.4.2).
Table 4.1 Details of first-time parents’ groups and families recruited
Total Low SEP Mid SEP High SEP
Number of LGAs recruited 14 3 8 3
Number of groups recruited 62 (84%) 10 (91%) 38 (79%) 14 (93%)
Number of groups declined 12 (16%) 1 (9%) 10 (21%) 1 (7%)
Mean number of families in 
groups (± SD)
8.8 ± 1.7 8.3 ± 1.5 9.1 ± 1.9 8.1 ± 1.0
Total number of families recruited 542 83 346 113
Number (%) of families declined 
from recruited groups
78 (12%) 12 (13%) 52 (13%) 14 (11%)
Number (%) of participants 
allocated to intervention arm
271 (50%) 46 (55%) 169 (49%) 56 (50%)
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Recruitment of participants
Out of the 62 groups recruited, 542 parents (86% of those invited) agreed to 
participate, and allocation of these to control and intervention groups is outlined in 
Figure 4.1. Of the 91 parents who did not participate, 13 were unable to be contacted 
after their first recruitment visit. Of the remaining 78 who declined to participate, 12 
were from a low SEP LGA, 52 from a mid SEP LGA, and 14 from a high SEP LGA. 
For ethical reasons it was not possible to collect further demographic information 
from those who declined to participate, but the proportion who declined was similar 
across LGA SEP levels (11 – 13%), as shown in Table 4.1. Of the 542 parents who 
agreed to participate, 14 were not first-time parents. As specified in Chapter Three, 
Section 3.4.2, those parents were permitted to participate in the Melbourne InFANT 
Program but are not included in any of the results presented in this thesis.
4.4.2 Sample characteristics at baseline
Characteristics of infants
Infant characteristics are presented in Table 4.2, including parent-reported child 
measurements at birth, and measured anthropometry from baseline. The p-values for 
statistical tests comparing intervention and control arms are also presented. There 
was no difference in the proportion of boys enrolled in intervention and control arms, 
so there was no need to account for gender differences when comparing arms. At 
baseline children were of mean age 3.6 months, with no difference between 
intervention and control arms. There were also no differences between trial arms for 
child birth weight or length, zBMI at baseline, or rates of breastfeeding initiation or 
solids introduction. 
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Table 4.2 Child characteristics at baseline: comparison of intervention and control 
arms
Total sample Intervention Control p-value
First-time parents
recruited 528 262 266
Number of male children 280 (53%) 136 (52%) 144 (54%) 0.593
Child weight at birth 
(mean ± SD) (grams)
3382 (± 593)   
(n = 510)
3393 (± 547)   
(n = 254)
3371 (± 636)   
(n = 256) 0.680
Child length at birth 
(mean ± SD) (cm)
50.02 (± 2.71)   
(n = 504)
50.08 (± 2.78)   
(n = 252)
49.96 (± 2.64)   
(n = 252) 0.612
Child age at baseline, all 
children (mean ± SD) 
(months)
3.63 (± 1.05)   
(n = 522)
3.70 (± 1.07)   
(n = 261)
3.55(± 1.03)   
(n = 261) 0.351
Child zBMI at baseline 
(mean ± SD)
-0.47 (± 1.03)
(n = 520)
-0.41 (± 1.09)
(n = 259)
-0.52 (± 0.97)
(n = 261) 0.216
% ever breastfed 97%   
(n = 495/512)
97%   
(n = 245/253)
97%   
(n = 250/259) 0.844
% started solids (all 
ages)
14%
(n = 73/511)
15%
(n = 38/252)
14%
(n = 35/259) 0.728
Mean birthweight of children in the InFANT Program was 3382g, compared to the 
national average birth weight of 3370g (Australian Bureau of Statistics 2008).
Breastfeeding was initiated by 98% of mothers in the InFANT Program, compared 
reported rates of 88% - 92% nationally in 2004-5 (Amir and Donath 2008) and 2006-
7 (Australian Institute of Family Studies (AIFS) 2008) respectively.
Characteristics of mothers
‘Main carer’ surveys were returned at baseline by 515 of the 528 recruited mothers 
(the one father who completed that survey is not included). Characteristics of these 
women are shown in Table 4.3. P-values for statistical comparison tests between 
intervention and control arms are also presented. There were no differences between 
mothers in the intervention and control arms for age, BMI or education level.
Chapter 4: Description of sample in the 
Melbourne InFANT Program
94
Table 4.3 Maternal characteristics at baseline: comparison of intervention and 
control arms*
Total sample Intervention Control p-value
Mother’s age at project 
commencement (mean ± 
SD) (years)
32.2 ± 4.31
(n = 515)
32.4 ± 4.17
(n = 254)
32.03 ± 4.44
(n = 261) 0.501
Mother’s age at time of 
childbirth (mean ± SD) 
(years)
31.9 ± 4.31
(n = 515)
32.1 ± 4.17
(n = 254)
31.7 ± 4.45
(n = 261) 0.511
Maternal pre-pregnancy 
BMI (median (IQR))†
(kg/m2)
23.1
(20.6 – 26.7)
(n = 502)
23.4
(20.6 – 27.0)
(n = 246)
23.0
(20.6 – 26.6)
(n = 256)
0.461
Underweight 
(BMI <18.5)
4.2%
(n = 21)
4.1%
(n = 10)
4.3%
(n = 11)
Healthy weight 
(BMI 18.5 to <25.0)
60.8%
(n = 305)
59.3%
(n = 146)
62.1%
(n = 159)
Overweight 
(BMI 25.0 to <30.0)
21.9%
(n = 110)
22.0%
(n = 54)
21.9%
(n = 56)
Obese 
%0,30.0)
13.1% 
(n = 66)
14.6%
(n = 36)
11.7%
(n = 30)
Maternal education:  0.480
Tertiary
qualification
54.8%
(n = 282)
52.4%
(n = 133)
57.1%
(n = 149)
Diploma or trade
certificate 24.5%(n = 126)
26.0%
(n = 66)
23.0%
(n = 60)
High school
education or lower
20.8%
(n = 107)
21.7%
(n = 55)
19.9%
(n = 52)
*All data in this table is based on those participants who provided relevant data. Those who did not 
answer specific questions were not included when calculating the percentage in each category.
†Maternal BMI was not normally distributed, and hence was grouped into four categories for analysis 
using ordered logistic regression, based on World Health Organization and National Health and 
Medical Research Council criteria specified in Section 3.5.2.
The average age of mothers at project commencement was 32.2 years. Their average 
age at childbirth was 31.9 years. In each of 2006, 2007 and 2008, the mean age at 
childbirth for Victorian primiparous women was 29.1 years (Consultative Council 
on Obstetric and Paediatric Mortality and Morbidity 2008; Consultative Council on 
Obstetric and Paediatric Mortality and Morbidity 2011). The distribution of maternal 
age at childbirth for primiparous Australian women is shown in Table 4.4 (Laws and 
Sullivan 2009). Similar data for primiparous mothers separate from all births is not 
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available in Victoria (Consultative Council on Obstetric and Paediatric Mortality and 
Morbidity 2008; Consultative Council on Obstetric and Paediatric Mortality and 
Morbidity 2011).
Data regarding age at childbirth in Melbourne is therefore provided by the Maternal 
Health Study (Woolhouse et al. 2009). The Maternal Health Study commenced in 
2003 and involved 1507 women recruited during early pregnancy from metropolitan 
hospitals across Melbourne (Brown et al. 2006). That study provides a useful 
comparative group because state-wide and national data (other than maternal age 
across Australia), are not reported specifically for primiparous women.
The median self-reported pre-pregnancy BMI of Melbourne InFANT Program 
mothers was 23.2 kg/m2, which was within the healthy weight range. Table 4.4. 
shows that a healthy BMI was reported by 62.1% of participants, while 21.9% of 
mothers were classified as overweight and 13.6% obese, and that mothers in the 
Maternal Health Study reported similar BMI distributions (Brown et al. 2010).
Education levels of mothers in the Melbourne InFANT Program were similar or 
slightly higher than seen in the Maternal Health Study (Woolhouse et al. 2009),
(Table 4.4). In the InFANT Program sample, 54% of mothers reported having 
university or higher education levels, with 25% reporting certificate or trade 
qualifications, and 21% high school or lower education level.
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Table 4.4 Comparison of participants’ characteristics with other studies of first-time 
parents*
Melbourne InFANT 
Program participants
Comparative 
Melbourne
population†
Comparative 
Australian 
population‡
Age at childbirth (%)*
18-24 years 6.4 (n = 33) 14.1 27.3
25-29 years 25.4 (n = 131) 28.5 30.0
30-34 years 42.9 (n = 221) 38.7 28.3
35-39 years 22.9 (n = 118) 15.7 12.2
 40 years 2.3 (n = 12) 2.9 2.2
Education Level (%)*
Tertiary qualification 54.8 (n = 282) 46.0
Diploma or trade certificate 24.5 (n = 126) 26.1
High school education or lower 20.8 (n = 107) 27.9
Pre-pregnancy BMI category (%)*
Underweight 4.2 (n = 21) 6.3
Healthy weight 60.8 (n = 305) 61.9
Overweight 21.9 (n = 110) 21.4
Obese 13.2 (n = 66) 10.3
*Those who did not report the relevant data were not included when percentages were calculated
†The comparative Victorian data were from the Maternal Health Study (Woolhouse et al. 2009; Brown 
et al. 2010)
‡The comparative Australian population data for maternal age was from the Perinatal Statistics series 
(Laws and Sullivan 2009)
4.4.3 Sample description at project conclusion
Demographic and anthropometric characteristics
Following the 15 month intervention, children were aged 18.0 (± 1.5) months
(measured at the date their first diet recall was conducted). Over the course of the 
trial there were no entire groups who chose to discontinue participation, therefore 
families from all 62 groups were included in analyses at project conclusion. Forty-
eight families (9.1%) dropped out or lost contact with the project over the 15 month 
study period. There was no statistical difference in the number of losses from 
intervention (n = 21) and control (n = 27) arms (p = 0.448). Figure 4.2 details 
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participant retention and the number who provided data for each measure relevant to 
this thesis.
Figure 4.2 Flowchart of participant retention and data collection
Baseline characteristics of those who provided data relevant to this thesis at 
intervention conclusion were compared with those who did not provide relevant data.
Results of these analyses are presented in Table 4.5. ‘Relevant data’ was defined as 
those who remained enrolled and provided either adequate survey data for inclusion 
in analysis of maternal outcomes (at least one complete factor), or adequate child diet 
Intervention arm: completed trial
n = 31 first-time parents’ groups
n = 241 parents
Data provided:
Child anthropometry (n = 229)
Child diet recall (n = 196)
Any survey data (n = 234), comprised of:
1. Minimum phone survey (no data relevant 
to this thesis) (n = 16)
2. Relevant survey data (n = 218), from:
Abridged survey (n = 6)
Complete survey (n = 212)
Parent FFQ (n = 207)
TOTAL included in final analysis = 228
Survey data only: 32
Child diet recall data only: 10
Both survey and recall data: 186
Lost participants:
Groups lost (n = 0)
Individuals dropped out/lost (n = 21)
Control arm: completed trial
n = 31 first-time parent’s groups
n = 239 parents
Data provided:
Child anthropometry (n = 230)
Child diet recall (n = 202)
Any survey data (n = 232), comprised of:
1. Minimum phone survey (no data relevant 
to this thesis) (n = 13)
2. Relevant survey data (n = 219), from:
Abridged survey (n = 13)
Complete survey (n = 206)
Parent FFQ (n = 196)
TOTAL included in final analysis = 226
Survey data only: 24
Child diet recall data only: 7
Both survey and recall data: 195
Lost participants:
Groups lost (n = 0)
Individuals dropped out/lost (n = 27)
Baseline eligible intervention individuals:
n = 262 parents
Baseline eligible control individuals:
n = 266 parents
Final analysis = 454 with relevant data
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recall data for inclusion in child dietary patterns analysis (at least two days of 
complete data). By this classification there were 454 families who provided relevant 
data at project completion. There were no significant differences between those 
families who provided relevant data and those who did not for child zBMI at baseline 
(approximately three months of age), maternal age at childbirth, or maternal self-
reported pre-pregnancy BMI. However, maternal education level at baseline was 
significantly higher (p = 0.016) for those who provided relevant data at intervention 
conclusion. Separate comparisons for intervention and control arms were not 
conducted as the number who discontinued or who were without relevant data from 
each arm was too small.
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Table 4.5 Comparison of characteristics of those who did and did not provide data 
relevant to this thesis at intervention conclusion *
Provided data relevant 
to this thesis at 
intervention completion 
(n = 454)
Discontinued prior or 
did not provide 
relevant data at trial 
conclusion (n =74) †
p-value
Number in intervention arm 228 34
Number in control arm 226 40
% Male children 53.5% (n = 243)
48.4% 
(n = 30) 0.402
Child zBMI at baseline
(mean ± SD)
-0.49 ±1.04 
(n = 454)
-0.32 ± 0.96 
(n = 66) 0.090
Maternal age at childbirth 
(mean ± SD)
31.9 ± 4.3 
(n = 454)
31.9 ± 4.7 
(n = 61) 0.983
Maternal pre-pregnancy
BMI (median (IQR))
(kg/m2) ‡
23.0 (20.5 – 26.6)
(n = 443)
24.4 (21.5 -28.4)
(n = 59) 0.167
Underweight 
(BMI <18.5)
4.5% 
(n = 20/443)
1.7% 
(n = 1/59)
Healthy weight 
(BMI 18.5 to <25.0)
61.2% 
(n = 271/443)
57.6% 
(n = 34/59)
Overweight 
(BMI 25.0 to <30.0)
22.2% 
(n = 98/443)
20.3% 
(n = 12/59)
Obese 
%0,30.0)
12.2% 
(n = 54/443)
20.3% 
(n = 12/59)
Maternal education 0.016
Tertiary      
qualification
56.4% 
(n = 256/454)
42.6% 
(n = 26/61)
Diploma or trade
certificate
23.8% 
(n = 108/454)
29.5% 
(n = 18/61)
High school education or
lower
19.8% 
(n = 90/454)
27.9% 
(n = 17/61)
*‘Relevant data’ was defined as those who remained enrolled and provided either adequate survey 
data for inclusion in analysis of maternal outcomes (at least one complete factor), or adequate child 
diet recall data for inclusion in child dietary patterns analysis (at least two days of complete data).
†The number reported in each cell is less than the total number discontinued due to some mothers not 
providing complete data for comparison, and omission of parental data from the father who completed 
the main carer survey at baseline, and subsequently discontinued participation.
‡Maternal BMI was not normally distributed, and hence was grouped into four categories for analysis 
using ordered logistic regression, based on World Health Organization and National Health and 
Medical Research Council criteria specified in Section 3.5.2.
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Intervention session attendance
The number of sessions attended by participants in the intervention arm is shown in 
Table 4.6. Of those who completed the trial, approximately half attended at least five 
of the six sessions. 
Table 4.6 Intervention session attendance
Number of 
sessions attended
Number (%) of parents 
in intervention group of 
all enrolled
Number (%) of parents in 
intervention group of those 
who completed trial
0 13 (5%) 8 (3%)
1 24 (9%) 15 (6%)
2 24 (9%) 18 (7%)
3 41 (15%) 38 (15%)
4 49 (18%) 49 (20%)
5 61 (22%) 61 (24%)
6 60 (22%) 60 (24%)
4.5 Discussion
The Melbourne InFANT Program had a recruitment rate from those eligible of 84% 
of groups and 86% of individuals from those groups. Other trials aiming to recruit 
representative samples of healthy individuals during pregnancy or soon after child 
birth have reported variable recruitment rates ranging from 29% (Webb et al. 2006),
to 56% (Simell et al. 2000), to 86% (Wen et al. 2011). The high recruitment rate seen 
in this study increases confidence in the generalisability of the results. Factors which 
may have contributed to the successful recruitment include recruiting via existing 
social networks, thus there was no need to have participants form new groups,
together with face-to-face contact between researchers and participants at the time of 
recruitment, and the assurance that all intervention and data collection sessions 
would be conducted within the participants’ local areas.
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In considering the generalisability of the sample, child birth weight in this study was
similar to the general Australian population, however, reported rate of breastfeeding 
initiation was higher. This may have been due to the somewhat higher age and 
education levels of these mothers compared with the general Melbourne population.
There are few datasets against which to compare the Melbourne InFANT Program 
sample, given that this is specifically a cohort of first-time mothers. The only 
relevant studies identified were the Maternal Health Study (Woolhouse et al. 2009;
Brown et al. 2010) and the Perinatal Statistics series (Laws and Sullivan 2009). The 
mean age of study participants was higher than the general Australian population of 
first-time mothers, with a smaller proportion aged <30 years and a larger proportion 
aged 30-40 years in this study. Inclusion of only urban Melbourne residents in the 
trial may contribute to this difference, given the broader Australian and Victorian 
populations include rural inhabitants. Also, the age disparity may be reflective of 
differences between those who do or do not join first-time parents’ groups, though 
such data regarding demographics of mothers participating in first-time parents’
groups is not available for comparison (Scott, Brady and Glynn 2001). While the age 
distribution of participants in the Melbourne InFANT Program approximates that of 
the Maternal Health Study (Woolhouse et al. 2009), it is acknowledged that this high 
average age of participating mothers does affect generalisability of results.
Education levels of mothers in the Melbourne InFANT Program were higher than 
seen in the Maternal Health Study (Woolhouse et al. 2009). This may be a 
consequence of mothers with lower education being less likely to agree to 
participate, or may be indicative of another difference between those mothers who 
join first-time parents’ groups and those who do not (Scott, Brady and Glynn 2001).
However, the BMI distribution of mothers in the Melbourne InFANT Program was 
very similar to that of participants in the Maternal Health Study (Brown et al. 2010).
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With regard to comparability of trial arms at baseline, child measurements at birth 
were not different between intervention and control arms. There was no difference in 
zBMI between trial arms at baseline when children were of average age 3.6 months. 
Additionally, maternal demographic characteristics were not different between 
intervention and control arms at baseline. Therefore, any differences observed at 
intervention completion are not attributable to existing differences between trial arms 
at baseline, confirming the assumptions of randomisation.
Drop-out rate over the 15 months of the study was 9.2%. Other similar projects have 
shown discontinuance rates of 21% at four years (Simell et al. 2000), 17% at two 
years (Hiscock et al. 2008), 21% at 12 months (Wen et al. 2011) and 23% at 12 
weeks (Symon et al. 2005). The relatively low attrition rate in the Melbourne 
InFANT Program may be a result of existing social networks promoting ongoing 
participation, parental enjoyment of participation, and/or the high priority and effort 
placed on cohort maintenance by research and project staff. Additionally, having 
68% of those who completed the trial attending a majority of their intervention 
sessions ( four out of six sessions), while only 9% attended fewer than two sessions,
was a testament to participants’ high engagement with the study.
However, while retention in the trial was high, not all participants completed all data 
collection. In total, 454 of the original 528 participants provided enough data for 
inclusion in this thesis. However, as shown in Figure 4.2, fewer participants provided 
both survey and recall data to enable their inclusion in the mediation analysis 
conducted in Chapter Seven (further described in Section 7.4). This lower rate of 
completion of all data collection may reflect the high participant burden associated 
with the number of outcome measures assessed. The Melbourne InFANT Program 
assessed physical activity and sedentary behaviour in addition to dietary intakes, and 
these outcomes were for children, mothers and fathers. Achieving a balance between 
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maximising assessment of all relevant outcomes, while minimising participant 
burden, remains a challenge in such trials.
Maternal education level of those who remained enrolled and provided data relevant 
to this thesis at intervention completion was higher than those who discontinued
and/or did not provide relevant data. However, there were no such differences for 
child zBMI, maternal age or maternal BMI. Other trials involving parents and 
children frequently do not report assessment of differences between those retained 
and those who discontinue (Johnson, Howell and Mollot 1993; Wardle et al. 2003;
McGarvey et al. 2004; Fitzgibbon et al. 2005; Fitzgibbon et al. 2006; Koehler, 
Sichert-Hellert and Kersting 2007), or report only comparison of child not parental 
characteristics (Hakanen et al. 2006).  However, at least one other study has similarly 
shown that mothers of lower education levels are more likely to discontinue 
intervention participation (Hiscock et al. 2008). Results in subsequent chapters are 
presented in light of this sample bias when considering generalisability of study 
findings.
4.6 Conclusion
This chapter has presented the characteristics of the Melbourne InFANT Program 
participants at baseline and at intervention conclusion. The study achieved high 
recruitment and retention rates, though lower rates of completion of all outcome data. 
Characteristics of the infants participating in this trial were comparable to the wider 
population, but mothers were generally older and more educated than average. 
Generalisability should thus be considered when interpreting the data in the 
following chapters, where analyses of the intervention effect on child dietary patterns 
and maternal outcomes are presented.
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Chapter 5: Assessing child dietary patterns at 
conclusion of the Melbourne InFANT Program 
intervention
5.1 Introduction
In the previous chapter, the characteristics of participants in the Melbourne InFANT 
Program at baseline and at intervention conclusion were described. This chapter 
describes and compares the dietary patterns of children in intervention and control 
arms at intervention conclusion, when children were approximately 18 months of 
age. Child dietary patterns are the primary outcome measures of intervention efficacy 
for the purpose of this thesis.
Measurement of whole diets is important because it reflects the ways foods are eaten, 
namely together as part of a whole diet, rather than as separate entities of nutrients or 
food groups (Hu 2002; Waijers, Feskens and Ocke 2007). Additionally, health 
outcomes such as weight are likely to be affected by the whole diet, and the use of 
diet quality scores has been recommended to inform interventions to reduce obesity 
in children (Jennings et al. 2011). The Melbourne InFANT Program intervention 
aimed to influence multiple components of children’s diets, therefore assessment 
using a whole-of-diet approach was considered most appropriate.
Two methods will be used to assess children’s diets as they represent two distinctly 
different approaches. A diet quality index utilises an a priori approach, and an index 
can be purpose-constructed specifically to assess dietary components relevant to the 
intervention (as described in Chapter Two, Section 2.3.1). Conversely, principal 
components analysis (PCA), a data-driven approach, collates whole dietary patterns 
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as they exist in the data. Few studies in adults have utilised both methods 
concurrently (Osler et al. 2001; Osler et al. 2002), and none have done so using 
children’s dietary data. While one previous intervention has assessed dietary patterns 
of seven year old children using an alternative data-driven method of cluster analysis 
(Räsänen et al. 2002), no previous studies are known to have assessed an intervention 
using dietary patterns defined by PCA. Additionally, few previous interventions 
involving children under two years have utilised a whole-of-diet assessment such as 
a diet quality index (Koblinsky, Guthrie and Lynch 1992; Koehler, Sichert-Hellert 
and Kersting 2007; Vitolo et al. 2010). The findings of these analyses will offer a 
novel opportunity to compare the results obtained from these two methods.
5.2 Aims
The aims of this chapter are:
x To provide a rationale and description of the method for measuring children’s 
diets in the Melbourne InFANT Program;
x To describe the methods of assessment of the child dietary data, and the 
utilisation of a diet quality index and PCA; and
x To analyse differences in child dietary patterns, assessed by a diet quality 
index and PCA-derived patterns, between intervention and control arms at 
intervention conclusion.
It was hypothesised that children in the intervention arm would have higher scores on 
healthier dietary patterns and lower scores on less healthy dietary patterns than those 
in the control arm.
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5.3 Methods
5.3.1 Description of 24-hour recall methodology 
A review of assessment methods to measure young children’s diets was completed, 
and is included in Appendix 5A. Based on that review, multiple 24-hour recalls were 
utilised to collect dietary data for children in the Melbourne InFANT Program. 
Parents completed three telephone-administered recalls (including two weekdays and 
one weekend day) at intervention conclusion, when children were approximately 18 
months of age. As the final Melbourne InFANT Program intervention and data 
collection sessions were staggered from August 2009 until February 2010, the 
collection of the final dietary data also extended over this period and through to May 
2010.
Telephone-administered 24-hour recalls were the chosen assessment method because 
they provide relatively precise quantitative assessments, involve relatively low 
respondent burden, and enable comparison with other studies in this age group.
Three non-consecutive days of dietary recalls were taken, as recommended for 
studies conducting comparisons between groups (Nelson and Bingham 1997).
Consistent with similar studies, two weekdays and one weekend day were included 
(Verwied-Jorky et al. 2011). This is recommended given food intake on weekends 
and weekdays is likely to differ (Willett 1998; Burrows, Martin and Collins 2010).
With regard to seasonality, recalls for both trial arms were conducted throughout the 
period of August (winter) to February (summer). Seasonality may therefore affect an 
individual’s reporting of the types of fruits and vegetables eaten, but should equally 
affect individuals in each trial arm, and therefore not affect any comparisons between
trial arms.
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The recalls in this study involved a purpose-designed, five-pass, computer-assisted 
telephone interview. This is a similar but updated method from the three-pass 
methodology described in the United States’ Feeding Infants and Toddlers Study 
(FITS) (Devaney et al. 2004) and the Australian National Children’s Nutrition and 
Physical Activity Survey (CNPAS) (Department of Health and Ageing 2008). The 
five-pass method was developed by the United States Department of Agriculture, and
has been utilised and validated in studies of adult populations (Conway et al. 2003;
Conway, Ingwersen and Moshfegh 2004). Development of this method resulted from 
a study showing that more passes (increased from the three previously used)
improved recall of foods without frustrating participants (Raper et al. 2004). In brief,
as outlined in Table 5.1, the passes involve, 1) a summary quick list of all foods and 
drinks, 2) prompts for frequently forgotten foods, 3) checking times of intake, 4) 
recording product details and amounts, and 5) final revision.
Table 5.1 Description of the five-pass diet recall methodology
Pass 
number
Pass title Interview content
1 Quick list Carers were asked to make a ‘quick-list’ of all foods and 
beverages consumed by the child on the previous day.
2 Prompts for 
frequently forgotten 
foods
Interviewers offered prompts about frequently forgotten foods, 
and any additional items recalled were added to the initial list of 
foods eaten. The foods included in this list were similar to those 
suggested by the FITS (Ziegler et al. 2006).
3 Times of intake Interviewers read over the foods listed, asking for the time each 
was consumed, and checking whether anything was consumed 
between those times.
4 Product details and 
amounts
Carers were asked to report details regarding the foods eaten (for 
example brand, variety, cooking method and recipe ingredients), 
and also the amounts consumed by the child on the previous day. 
Interviewers provided prompts in order to ensure adequate detail 
was obtained, with prompting questions based on those used in 
the Australian 1995 National Nutrition Survey (Department of 
Human Services and Health and Australian Bureau of Statistics 
1995)
5 Final revision Interviewers read the information collected back to the carer, and 
corrected any inaccuracies.
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In dietary data collection, food model books containing two-dimensional examples or 
photographs of regularly eaten foods and familiar household food measures are 
commonly used to assist interviewees with estimating portion sizes. These are
usually purpose-designed to meet the needs of the subject population, such as 
described for the FITS in the United States, and the Australian CNPAS (Devaney et 
al. 2004; Department of Health and Ageing 2008). The food model books used in 
those two studies were reviewed, but not considered appropriate for use in this study, 
given that one was culturally specific to the United States, and the other was 
designed for children aged two to 16 years. Therefore, a food model book was 
purpose-made for use in the Melbourne InFANT Program (see Appendix 5B). This 
incorporated original photographs of measured food quantities, together with pictures 
from the food model book used in the 2007 Australian CNPAS (Department of 
Health and Ageing 2008).
Items included in the food model book were those considered difficult for parents to 
quantify, important to the Melbourne InFANT Program hypotheses, and/or
frequently consumed by this age group. Knowledge of frequently consumed foods 
was based on Webb and colleagues’ paper reporting diets of 16-24 month-old 
Australian children in the Childhood Asthma Prevention Study (CAPS) (Webb, 
Rutihauser and Knezevic 2008). Therefore, the book included primarily vegetables, 
fruits, cereals, spreads and non-core foods (energy-dense, nutrient poor foods and 
beverages). Where available, the portion sizes photographed were based on intakes 
reported in the CAPS, with three pictures of each food item representing the 25th
percentile, median, and 75th percentile of reported intake per eating occasion. Where 
the food item had not been reported in the CAPS, the amounts photographed were 
based on reported weights of similar food items. Pictures of spoons, bowls, drinking 
containers and a ruler were used with permission from the 2007 Australian CNPAS 
food model book.
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Recalls were conducted by researchers with qualifications in nutrition and/or 
dietetics, who received training from dietitians in the conduct of interviews and 
recording of dietary details. Researchers were blinded to the treatment group of 
participants throughout the dietary interview and coding process. A Microsoft Access 
database was purpose-designed to facilitate collection of the diet recall data. The 
interviewer script was then written to complement the database (see Appendix 5C),
and was based on the script utilised in the FITS (Ziegler et al. 2006). The candidate 
had primary responsibility for development of the interviewer script and also 
contributed to development and refinement of the database. Both the database and 
script were constructed based on the five-pass methodology, as described in Table 
5.1. At any point during the interview additional food items could be added as they 
were recalled by the carer. Information regarding intake of any dietary supplements 
or medications was also recorded, but not analysed as part of this assessment. At the 
conclusion of the recall, parents were asked whether the child’s intake was similar to 
their usual intake, and if they reported intake to be lower due to illness this was 
recorded.
Given that many children spent time with carers other than their mother at 18 months 
of age, it was sometimes necessary to involve other carers in the reporting of 
children’s diets. If partners or grandparents acted as carers they were encouraged to 
complete telephone recalls. Otherwise, for children who spent zero to two days per 
week with another carer, steps were taken to ensure that diet recalls were conducted 
only on days after the main carer had been with their child. For children who spent 
three days per week with another carer, one of three recalls was pre-scheduled (i.e. 
parents were told the date that we would conduct the recall). For children who spent 
four or more days per week with another carer, two of three recalls were pre-
scheduled. While pre-scheduling is generally not recommended, because it may 
potentially influence the foods provided to the child if the recording days are known
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(Fisher et al. 2008), it was deemed appropriate for children spending more than half 
their weekdays in care. We predicted that information provided may be more 
accurate and detailed if requested from carers on only one or two specific days, 
rather than every day until recalls were completed. 
When recalls were pre-scheduled, the alternative carer was asked by the parent to 
record the child’s food and beverage intake while the child was in care on the day(s) 
prior to the recall(s). A purpose-designed food diary was provided, with clear 
instructions regarding the amount of detail required about each food product (see 
Appendix 5D). The main carer would then use the diary to report the child’s intake 
during the period of the day they were in care. 
There were three reasons a recall may not be conducted once a parent was reached by 
telephone: if parents reported they did not have time to complete the interview; if 
there was any period on the preceding day where they did not know what the child 
had consumed (and if they were unable or unwilling to collect this information from 
other carers); or if the parent spontaneously reported that they would prefer not to 
complete the interview because their child was ill and had eaten very little on the 
previous day. In these circumstances, the carer was informed that they would receive 
another call for collection of dietary recall information in the near future.
5.3.2 Coding of dietary data
Coding of the dietary data involved matching each food and beverage item listed in 
each 24-hour recall to an appropriate nutrient composition and quantity. This was 
undertaken by dietitians and researchers. The candidate participated in and co-
supervised this process with the project manager. The aforementioned purpose-
designed Microsoft Access database was utilised to code the data, with the 2007 
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Australian Food, Supplement and Nutrient Database (AUSNUT) (Food Standards 
Australia New Zealand 2008) incorporated into this Access database.
AUSNUT 2007 was the most recently updated of the Australian nutrient composition 
databases at the time of data collection for the Melbourne InFANT Program. 
AUSNUT 2007 is comprised of foods analysed for NUTTAB 2006 (Food Standards 
Australia New Zealand 2007), plus label data and recipes for foods specific to 
children, as it was recently updated for the 2007 Australian CNPAS (Food Standards 
Australia New Zealand 2008). It is an appropriate database for use when coding 
project or survey data (Sobolewski, Cunningham and Mackerras 2010).
The AUSNUT 2007 database includes a brand file, which matches brand names and 
varieties of products to food items in the database (Food Standards Australia New 
Zealand 2008). Where brands of foods or beverages consumed were not found in that 
brand file, the nutrient composition data was sought from the manufacturing 
company or the product’s nutrition information panel. Where possible, items were 
then matched with existing descriptions in AUSNUT 2007 (i.e. energy content and 
macronutrient composition within ~10%). Consistency in matching items with 
descriptions was ensured by a number of methods. Firstly, the database facilitated 
coding by food item rather than by interview, for example, all mentions of ‘zucchini’ 
could be coded at the same time, and thus all decisions regarding matching zucchini 
were made at one time. Secondly, a comprehensive codebook was compiled, in 
which all decisions regarding product matching were recorded for reference. Finally,
staff were retained throughout this process, and took responsibility for whole food 
groups, thus becoming familiar with the relevant items to match.
Where an interview food or drink could not be matched to an item in AUSNUT 
2007, a new food item was created in the database. This was most frequently 
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required for infant-specific commercial products and recipes. Recipe creation was 
informed by recipes frequently described by Melbourne InFANT Program 
participants, and utilised the 2009 version of the Australian food and nutrient 
software program FoodWorks, which also incorporates the AUSNUT 2007 food 
database (Xyris 2009). All instances of breastfeeding were reported in minutes, and 
breast milk quantity was estimated using a conversion factor of 10mls per minute, up 
to a maximum of 100mls at any one feed (Emmett et al. 2000). If breast milk was 
expressed, volumes estimated by carer report were utilised.
AUSNUT 2007 contains the nutritional composition of each item per 100g. It also 
provides some other measures such as cups or slices, where the weight of each 
measure is listed5. Given the typically small quantities eaten by young children, 
intake of many items was reported in teaspoons or tablespoons. If the measure 
reported for a particular product was not available in AUSNUT 2007, the weight was 
extrapolated from quantities already listed. For example, if the weight of a cup 
(250ml) was listed in AUSNUT 2007, then this could be divided by 12.5 to impute 
the weight of a tablespoon (20ml). Following this step, if inadequate options were 
provided by AUSNUT 2007, then FoodWorks was used as the secondary source of 
volume weight information (Xyris 2009). If both those options were inadequate, 
other methods for determining quantities included: use of the United States 
Department of Agriculture (USDA) Nutrient Database for Standard Reference 
(United States Department of Agriculture 2009); use of information on United 
5 All units were Australian metric units, where 1 cup = 250ml, 1 tablespoon = 20ml and 1 teaspoon = 
5ml. Volumes of ‘rounded’ and ‘heaped’ teaspoons and tablespoons were based on those listed in the 
CNPAS food model booklet Department of Health and Ageing (2008). National Children’s Nutrition 
and Physical Activity Survey User Guide 2007. Canberra.
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Kingdom portion sizes (Food Standards Agency 2009); use of product-specific 
serving size recommendations; and researchers weighing/measuring items. Once the 
coding was finished, each interview was individually checked by a dietitian for 
completeness and accuracy.
5.3.3 Cleaning and compilation of dietary data 
Cleaning of the dietary data involved three main steps, each completed by the 
candidate. Firstly, quantities were imputed in cases where quantity information was 
missing or deemed implausible by expert consensus (153 instances from 21,785 
items (0.007%)). The median quantity of that item across all other interviews was 
utilised for imputation. However, if there were fewer than five occurrences of the 
specific food item, the median quantity calculation was based on the most detailed 
level of food grouping (i.e. the five digit code).
Secondly, face validity and logic checks were undertaken for the weights per volume 
for each of the food measures added to the database during the course of the project. 
For example, the weight of one teaspoon was checked to be equivalent to the weight 
of one cup divided by 50. 
Finally, total intakes of energy6 and key nutrients were calculated for each dietary 
recall. Range checks were then conducted for energy, macronutrients (protein, 
6 There are two variables in the AUSNUT 2007 database which assess energy, either including or 
excluding the energy from dietary fibre. Throughout this thesis, the variable ‘energy including dietary 
fibre’ was utilised to assess energy intakes, because this was also utilised in the Australian CNPAS 
Australian Government Department of Health and Ageing and Department of Agriculture Fisheries 
and Forestry and Australian Food and Grocery Council (2007). Australian National Children’s 
Nutrition and Physical Activity Survey- Main Findings.
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carbohydrate, fat), and micronutrients selected to represent a range of different food 
types (fibre, iron, and calcium). Interviews showing daily intakes more than three 
standard deviations from the mean intake for any of these nutrients were reviewed 
again for accuracy.
Following these checks, participants with only one complete dietary recall were
excluded, thus all analyses were based on children with two or three complete days 
of recalls from which average intakes could be calculated (Lagstrom et al. 1997;
Nelson and Bingham 1997). Average daily energy intakes were then calculated for 
each individual. Those individuals with average energy intake further than three 
standard deviations from the sample mean were considered outliers and excluded 
from further analyses (Brunner et al. 2008). Interviews conducted on days when 
children were ill (n = 107, or 9% of total) were retained in the final data set, given 
that no average intakes were more than three standard deviations below the mean, 
and that illness is a normal factor in the lives and diets of children aged 18 months. 
Additionally, there was no difference in the number of days of dietary data collected 
during illness between intervention and control arms (data not presented).  
5.3.4 Assessment of child diet using a diet quality index 
Development of a diet quality index
Diet quality indices are created to assess diets against pre-determined criteria 
(Waijers, Feskens and Ocke 2007; Wirt and Collins 2009). The components included 
in a diet quality index are usually based on nutritional guidelines or a dietary pattern 
known to confer particular health benefits (Waijers, Feskens and Ocke 2007; Wirt 
and Collins 2009). The main considerations when constructing an index are: which 
dietary components to include; which cut-off values to use as reference points to 
assess intakes; and which scoring method to use (Waijers, Feskens and Ocke 2007).
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Previous diet quality indices for children under five years were reviewed (Kranz et 
al. 2006; LaRowe, Moeller and Adams 2007; Kranz, Findeis and Shrestha 2008;
Huybrechts et al. 2010; Manios et al. 2010; Vitolo et al. 2010). Typically those 
studies had included assessment of nutrient intakes, and omitted assessment of whole 
non-core foods (energy-dense, nutrient poor foods and beverages). Given that the 
focus of this thesis is on intakes of whole foods, and on establishing healthy food 
preferences for obesity prevention, an index incorporating whole non-core foods was 
necessary. Two previous indices for young children have assessed food groups (Ruel 
and Menon 2002; Crombie et al. 2008). However, those indices were designed for 
disadvantaged populations, and set relatively modest criteria to achieve a high score.
Given the sample in this study was not disadvantaged, use of those criteria may not 
have adequately discriminated between participants. 
In the Australian context, the only diet quality index previously constructed to assess 
child diets was for children over four years of age, hence index items and cut-off 
scores were based on dietary guidelines which are available for that age group 
(Golley, Hendrie and McNaughton 2011). However, for children under four years of 
age there are no national guidelines for intakes of food groups (National Health and 
Medical Research Council 2003), so an index based directly on guidelines is not 
possible. 
Choice of items to include in the index was therefore based on those likely to be 
important for development of healthy food preferences and obesity prevention, and 
those included as a focus of the Melbourne InFANT Program intervention. This 
index has therefore been labelled the ‘Obesity Protective Dietary Index’ (OPDI). 
Specific aims for the Melbourne InFANT Program included increasing intakes of 
fruits and vegetables and reducing intakes of non-core snacks and drinks in the 
intervention arm (Campbell et al. 2008). Hence these three groups of 
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foods/beverages formed the three items included in the OPDI, namely fruits, 
vegetables and non-core snacks/beverages. Non-core snacks and beverages were 
included in one group because both are high in energy and low in nutrients, and are 
included in the same group in the Australian Guide to Healthy Eating (Smith, Kellett 
and Schmerlaib 1998). All such items will henceforth be referred to as non-core 
foods.
With regard to the scoring method utilised in the OPDI, there are no recommended 
intakes of food groups for this age group on which to base cut-points, so scores were 
determined by the data distributions in the study population. This approach has been 
utilised in other measures of diet quality without recommendations for comparison, 
such as the Mediterranean Diet Score (Trichopoulou et al. 1995; Jennings et al. 
2011). However, that index utilised dichotomised scores for each index component, 
whereas use of scaled scores was considered important in this study in order to 
maximise sensitivity and distinction between high and low consumers. Therefore 
scaled scores were calculated using a method previously employed to assign dietary 
variety scores for the Healthy Eating Index (HEI), where there were also no 
quantitative guidelines available (McCullough et al. 2000; McCullough et al. 2000).
Intakes of all participants for each index item were divided into 11 quantiles (or 11 
equal groups), which corresponded to scores of zero to 10, with 10 representing the 
healthiest intakes. Thus for the fruit and vegetable items, high consumers attained
higher scores, while for the item assessing non-core foods, high scores represented
low intakes. Participants with intakes between the amounts for maximum and 
minimum scores were assigned scores proportionately. While this is not strictly an a
priori approach, it meets the aims of this study, which is a relative assessment 
between intervention and control arms. However, it is recognised that these results 
will not be directly comparable to other studies. 
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In determining the scoring method, it is also important to consider whether any 
individual components are more important than others, and therefore whether to 
allocate different weightings to components when calculating the total score 
(Waijers, Feskens and Ocke 2007). For example, one study considered food groups 
eaten most frequently as most important, and those foods therefore contributed more 
to the total index score than food groups eaten less frequently (Panagiotakos et al. 
2009). However, in this study, all three components (fruits, vegetables and non-core 
foods), were considered equally important, and therefore all contributed equally to 
the total score. To confirm this approach, three separate indices with different 
combinations of item weightings were assessed for validity against relevant nutrients 
(assessment of OPDI validity is explained further below). The different weightings 
made no difference to the nutrient correlations (results not shown), and therefore 
there was no reason to alter the weightings. Consequently, the inclusion of three 
equally-weighted index items in the OPDI, each scoring zero to 10, means that the 
total potential score range was zero to 30 (with 30 representing the healthiest score).
Description of foods comprising each index item
As described above, the three items included in the Obesity Protective Dietary Index 
(OPDI) were fruits, vegetables and non-core foods. Table 5.2 lists the foods which 
were included in each of these index items, and the methods used to calculate total 
intakes are described below. Fruit and vegetable intakes were assessed by weight 
(grams), while non-core foods were assessed by energy content (kJ). These units of 
measurement were utilised because the Australian Guide to Healthy Eating defines 
serves of non-core foods by energy content due to their differing energy densities, 
while serves of fruits and vegetables are defined by weight (Smith, Kellett and 
Schmerlaib 1998).
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Table 5.2 Items included in the OPDI and levels of intake representing maximum 
and minimum scores
OPDI item Foods included Level of intake for 
minimum score 
(lowest quantile*)
Level of intake for 
maximum score 
(top quantile*)†
Fruit quantity (g) All raw, cooked, tinned and 
dried fruits, including mixed 
dishes which were not 
considered non-core and where 
fruit comprised >10% (not juice)
<57g >268g
Vegetable 
quantity (g)
All raw and cooked vegetables,
including potato without added 
fat and mixed dishes which were 
not considered non-core and 
where vegetable comprised 
>10% (not potato cooked in fat)
<25g >172g
Non-core foods 
(kJ)
Juice, soft drink, cordial, 
sweetened milks, sweet & 
savoury biscuits, crisps, 
confectionary, cakes, pastries, 
buns and takeaway foods
>960kJ 0kJ
*Intakes of each food group were divided into 11 quantiles, in order to allocate scores of 0-10 within 
each group.
†Participants with intakes between the amounts for maximum and minimum scores were assigned 
scores proportionately.
In previous studies, quantities of fruits and vegetable intakes have been calculated in 
a variety of different ways. In other studies of Australian children, fruit and vegetable 
intakes have been calculated by summing the weights of all foods under the 
AUSNUT database headings of ‘fruit products and dishes’ and ‘vegetable products 
and dishes’. (Magarey, Daniels and Smith 2001; Australian Government Department 
of Health and Ageing 2007; Webb, Rutihauser and Knezevic 2008). Limitations of 
that method are that it does not capture vegetables eaten when they are not the major 
component of mixed dishes, such as casseroles, and it does include fried potato 
products such as hot chips (french fries), which are generally considered non-core 
foods rather than vegetables (Rangan et al. 2008).
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To overcome those limitations, this study employed an approach similar to the 
disaggregation method utilised to calculate MyPyramid Food Groups by the United 
States Department of Agriculture (USDA) (Bowman, Friday and Moshfegh 2008).
This involves calculating the amount of fruit and/or vegetable in each mixed dish, so 
that these foods can contribute to total fruit and vegetable intakes. The rationale for 
using this method was primarily that it would be the most rigorous in calculating 
fruit and vegetable intakes, given that incorporating fruits and vegetables from 
composite foods in total counts is important to minimise bias and misclassification of 
intake levels (O'Brien et al. 2003; Jones  et al. 2010). For example, a method not 
including mixed dishes may have shown false differences between those participants 
who reported meals predominantly as individual ingredients and those who reported 
predominantly mixed dishes. Additionally, the small quantities of fruits and 
vegetables typically eaten by this age group (Webb, Rutihauser and Knezevic 2008)
emphasise the importance of seeking to calculate these outcomes precisely. 
Daily intakes of fruits and vegetables were therefore calculated by summing weights 
of all individual fruits and vegetables, together with the fruit and vegetable 
components of mixed dishes. Potatoes without added fat were included in the 
calculation of vegetable intake. Juices and potatoes with added fat were not included. 
Foods containing less than 10% fruit/vegetable content, or considered to be non-core 
(such as chocolate-coated sultanas) were also excluded. The amount of fruit or 
vegetable in each mixed dish was derived from the recipe file associated with 
AUSNUT 2007; from the ingredients in recipes added for this study; or based on 
estimation utilising similar recipes. Following calculation of daily intakes for each 
dietary recall, average daily quantity was calculated over the two or three days of 
data available for each individual.
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Daily intake of non-core foods was calculated by summing the energy contribution 
from all foods defined as non-core snacks and beverages (as outlined in Table 5.2).
As for fruits and vegetables, average daily quantity was calculated over the two or 
three days of data available for each individual. Non-core foods were defined in a 
similar way to a previous study of non-core food consumption of Australian children, 
which also utilised the AUSNUT database (Rangan et al. 2008). That list is available 
online at www.cphn.mmb.usyd.edu.au. Namely, these were foods high in fat and/or 
added sugar, based on examples provided in the Dietary Guidelines for Australian 
Adults (National Health and Medical Research Council 2003) and the Australian 
Guide to Healthy Eating (Smith, Kellett and Schmerlaib 1998). The foods included 
were those typically eaten as snacks, such as biscuits, cakes, pastries, confectionary, 
and takeaway foods, in addition to all sweet drinks, including fruit juices and 
sweetened milk drinks.
5.3.5 Assessment of child diet using Principal Components 
Analysis
Construct of patterns
Principal Components Analysis (PCA) is a commonly utilised a posteriori method to 
determine dietary patterns (Hu 2002; Newby and Tucker 2004; Moeller et al. 2007;
McNaughton et al. 2008). This is a multivariate technique which utilises a correlation 
matrix of food variables to identify common underlying dimensions of food 
consumption within a dataset (Hu 2002; Moeller et al. 2007; Reedy et al. 2010). The 
patterns derived are not mutually exclusive, but rather, each participant receives a 
score for each of the patterns, based on their intake of each of the foods contained in 
the pattern, multiplied by each food’s loading on the pattern (Moeller et al. 2007).
Chapter 5: Assessing child dietary patterns at conclusion of
the Melbourne InFANT Program intervention
121
Each dietary pattern can then be tested as a separate outcome to compare between 
trial arms.
A total of 1405 different food and drink items were recorded in the dietary recalls 
included in this analysis. For PCA, those items were grouped into categories with 
similar individual foods and beverages. Similar items were defined, by consensus of 
dietary assessment experts, as those used or eaten in similar ways, and also with 
similar nutritional composition. Groupings were based on those utilised in other 
studies of child dietary patterns (Robinson et al. 2007; Johnson et al. 2008), as well 
as knowledge of commonly consumed foods for this age group in Australia (Webb, 
Rutihauser and Knezevic 2008). Creation of more specific categories within the 
‘fruits’ and ‘cooked vegetables’ groupings was considered (i.e. stone fruits, citrus 
fruits, bananas, etc.), however, they were ultimately combined as this resulted in the 
best interpretability of patterns, and also minimised any influence of seasonality. For 
example, stone fruits may have been consumed more frequently by those interviewed 
during summer, but total fruit intake is likely to be less influenced by seasons. This 
was suggested by a study of Greek children which showed that vitamin C intake, 
considered an indicator of fruit and vegetable intake, was not different between 
seasons (Yannakoulia et al. 2010). Details of food groupings are provided in 
Appendix 5E, together with the percentage of participants who consumed items from 
each grouping. In total, 51 food groups were created.
The number of relevant factors to extract was determined by assessing the factors 
with eigenvalues >1.5 on the screeplot derived from the PCA (Mullie et al. 2010),
and the point at which the screeplot levelled, together with the interpretability of the 
factors obtained (DeVellis 2003; Moeller et al. 2007). Once the number of factors 
was decided, the PCA was repeated, this time specifying the number of factors to be 
retained, and with varimax rotation to ensure that the patterns obtained were not 
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correlated. Principal components analysis in the statistical software program Stata 
utilises standardised data to account for differences of scale, so that items commonly 
contributing large weights (i.e. fluids), do not contribute excessively to factors scores 
compared with items weighing comparatively less (i.e. lollies). Adjustment for total 
energy intake was not conducted at this stage of analysis, as recommended by a 
recent study of energy adjustment in PCA (Northstone et al. 2007).
Foods with a factor loading of  |0.15| were considered to contribute to the pattern 
and used to calculate the factor scores. This cut point was set because foods loading 
above this level were all considered relevant in the description of the patterns. 
Additionally, the relatively small sample size and low loadings justified use of a 
slightly lower cut point than  |0.20| which has previously been utilised when 
calculating factor scores (Schulze et al. 2003; Lioret et al. 2011).  Inclusion of only 
those items which load highly (in this case  |0.15|) when calculating pattern scores 
(rather than inclusion of all items), is a method which has been previously 
undertaken (Schulze et al. 2003; McNaughton et al. 2008; Lioret et al. 2011). It is 
appropriate when comparing trial arms because it ensures that any differences 
observed reflect those foods which best describe the pattern, rather than differences 
in foods with low loadings. Items which loaded in the same direction on more than 
one factor were only considered a component of the factor they correlated with most 
highly. Each participant’s score for each factor was calculated by summing the 
standardised observed intakes of the food items with high loadings, multiplied by the 
factor loadings.
5.3.6 Statistical methods 
Outcomes scores for the OPDI and each of the patterns derived from PCA were 
continuous, and all distributions were considered normal by researcher consensus,
therefore linear regression analyses were conducted. As described in Chapter Three, 
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Section 3.5.6, statistical tests were chosen to support analyses accounting for clusters 
(first-time parents’ groups), and all analyses also controlled for child age at the time 
of the first dietary recall. Additionally, analyses controlled for maternal education 
level and age at childbirth because they were bivariately associated with most of the 
child dietary patterns (results not presented). For the purposes of the analyses in this 
chapter, the model comprising these adjustments will be referred to as the base 
model.
Linear regression analyses were conducted both with and without controlling for 
energy intake, as these different tests answer two slightly different research 
questions. Analyses without adjustment for energy intake will ensure that any 
differences in energy intake between control and intervention arms are maintained, 
as this may be a crucial component of any success of the intervention (though 
comparison of energy intakes is not part of this thesis and is not presented here). In 
contrast, analyses with adjustment for energy intake will nullify any difference in 
energy intake between intervention and control arms, and also between large 
consumers and small consumers, and will allow intakes of each dietary pattern to be
assessed proportionate to overall intake.
The primary outcomes assessed for this chapter are the differences in the dietary 
patterns scores between intervention and control arms, i.e. differences in OPDI 
scores and in scores for the patterns derived from PCA. However, assessment of the 
individual index items comprising the OPDI is also presented to facilitate discussion 
of the OPDI results. Firstly, intakes of the three index items (grams of fruit, grams of 
vegetables, and energy from non-core foods), were compared between trial arms.
Transformation of those quantities was required prior to conducting linear regression,
with the square root giving the closest approximation to normality in each case. 
Secondly, those index items were also assessed using the index scores assigned when 
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intakes were divided into 11 quantiles. Ordered logistic regression was used for those 
analyses.
Obesity Protective Dietary Index score validity
Given that the construction of a diet quality index involves subjectivity, it is 
important to validate such an index against objective criteria, and comparing the 
score against nutrient adequacy is a common method (Waijers, Feskens and Ocke 
2007; Fransen and Ocke 2008). In order to verify that the diet quality index in this 
study measures what it intends, namely intake of fruits and vegetables and non-core 
foods, the associations between the OPDI scores and intakes of energy and key 
related nutrients were examined. 'LHWDU\ ILEUH ȕ-carotene and vitamin C were 
considered to reflect the fruit and vegetable food groups, while saturated fat and
sodium were considered to reflect the non-core foods group. Mean energy and 
nutrient intakes for each child were utilised in these analyses, calculated from the 
two or three days of dietary data available for each individual. Associations were 
tested utilising Pearson’s correlations, similarly to other such validation studies 
(Huybrechts et al. 2010).
5.4 Results
5.4.1 Description of child dietary data collected
Details of the number of interviews completed and the spread of interviews over 
weekdays and weekend days are shown in Table 5.3. In total, 398 participants 
provided adequate data, with 18 participants excluded because they had only one day 
of dietary data available. Of the 1168 interviews ultimately included, 43 were pre-
scheduled (4%), and the median number of days between a participant’s first and last 
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interview was 10 (with 69% of participants completing the interviews within a two 
week period).
Table 5.3 Number of children with dietary recall data available
Whole sample
(n)
Intervention
(n)
Control
(n)
Number of completed recalls 1186 591 595
Children with 3 days of dietary 
data
2 week days & 
1 weekend day 371 187 184
1 week day & 2 
weekend days 1 0 1
Total 372 187 185
Children with 2 days of dietary 
data
1 week day & 1 
weekend day 9 5 4
2 week days 17 4 13
Total 26 9 17
Children with 1 day of dietary 
data (excluded) 18 12 6
Children with 2 or 3 days of 
dietary data but mean intakes 
>3SD from sample mean
3 2 1
Mean daily energy intake was calculated for each participant. Mean energy intake 
was then calculated across the entire population (4485 ± 879kJ/day), and outliers 
(intakes further than three standard deviations from the sample mean, i.e. 
>7122kJ/day or <1848kJ/day) were identified. Three participants reported mean 
intakes >7122kJ/day and were excluded. 
The remaining 395 participants had a mean age of 18.0 (± 1.5) months at the date of 
their first recall. There was no difference in age at first recall between intervention
and control arms when compared using ordered logistic regression (p = 0.513).
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5.4.2 Analysis of the Obesity Protective Dietary Index
The results of the validation of the OPDI are presented in Table 5.4. This shows that 
OPDI scores were significantly positively correlated with intakes of energy, dietary 
ILEUHȕ-carotene and Vitamin C. Scores for the OPDI were also inversely correlated 
with saturated fat and sodium intakes after controlling for energy intake.
Table 5.4 Assessment of the validity of the OPDI against mean intakes of energy, 
GLHWDU\ILEUHVDWXUDWHGIDWȕ-carotene, vitamin C and sodium
Crude Adjusted*
Nutrient Pearson’s correlation with 
OPDI score
p-value Partial Pearson’s 
correlation with OPDI
score
p-value
Energy 0.18 0.00 N/A N/A
Dietary fibre 0.55 0.00 0.55 0.00
Saturated fat -0.02 0.65 -0.19 0.00
ȕ-carotene† 0.51 0.00 0.50 0.00
Vitamin C‡ 0.40 0.00 0.38 0.00
Sodium 0.03 0.58 -0.11 0.03
*Adjusted for energy intake
†Log transformed for the purpose of analyses
‡Square root transformed for the purpose of analyses
Mean intakes for each index item are presented in Table 5.5, together with a 
comparison between intervention and control arms. There was a significant 
difference in energy intake from non-core foods between the two trial arms, but no 
significant differences for fruit or vegetable intakes. There was also no substantial 
difference in results when adjusting for energy intake.
Table 5.5 Median daily intakes for each index component and comparison between 
intervention and control arms
Base model* Energy-adjusted model†
OPDI 
item
Intervention
intake
median [IQR]
Control
intake
median [IQR]
ȕ-coef
(95% CI)
p-value ȕ-coef
(95% CI)
p-value
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Fruit 
quantity
(g)‡
147 [99-218] 150 [88-211] 0.41(-0.38, 1.20) 0.303
0.52
(-0.126, 1.30) 0.188
Vegetable 
quantity
(g)‡
84 [54-121] 79 [46-126] 0.37(-0.17, 0.91) 0.173
0.46 
(-0.07, 1.00) 0.087
Non-core 
energy
(kJ)‡
259
[89-540]
358
[134-626]
-2.41 
(-4.27, -0.55) 0.012
-2.23 
(-4.04, -0.42) 0.017
* Analyses controlled for child age at the first recall, maternal education level, maternal age at 
childbirth and clustering by parent group
†Analyses controlled for child daily mean energy intake, child age at the first recall, maternal 
education level, maternal age at childbirth and clustering
‡Variables were transformed to more normal distributions for analysis by taking the square root. ȕ-
coefficients and 95% confidence intervals are presented for the transformed data.
Mean scores for each index item and the total OPDI are presented for each trial arm 
in Table 5.6. The mean total score for the intervention arm was 15.6 out of 30, and 
the mean score for the control arm was 14.5. Linear regression revealed that the 
difference between scores for the intervention compared to control arm was 
significant, as presented in Table 5.6. Additionally, ordered logistic regression 
revealed that there was also a difference between trial arms for the index score for 
non-core foods. Once again, adjustment for energy intake made little difference to 
the results observed. 
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Table 5.6 Comparison of OPDI scores between intervention and control arms 
Base model * Energy-adjusted model †
OPDI 
item
Intervention
score
Control
score
ȕ-coef
(95% CI) p-value
ȕ-coef
(95% CI) p-value
Fruit 
quantity‡ 5.0 ± 3.0 4.9 ± 3.2
0.08 
(-0.30, 0.46) 0.670
0.14
(-0.24, 0.53) 0.473
Vegetable 
quantity‡ 5.1 ± 3.0 4.9 ± 3.3
0.18
(-0.13, 0.48) 0.251
0.26 
(-0.05, 0.58) 0.101
Non-core 
energy‡ 5.4 ± 3.2 4.7 ± 3.2
0.40
(0.06, 0.75) 0.022
0.39
(0.05, 0.73) 0.025
OPDI total
score# 15.6 ± 5.9 14.5 ± 6.7
1.20
(0.14, 2.27) 0.027
1.33 
(0.28, 2.39) 0.014
* Analyses controlled for child age at the first recall, maternal education level, maternal age at 
childbirth and clustering by parent group
†Analyses controlled for child daily mean energy intake, child age at the first recall, maternal 
education level, maternal age at childbirth and clustering
‡Potential score range 0-10. Scores were not normally distributed therefore ordered logistic regression 
was conducted.
#Potential score range 0-30. Scores were normally distributed therefore linear regression was 
conducted
5.4.3 Analysis of patterns derived by Principal Components 
Analysis 
Principal components analysis (PCA) was conducted with 51 food groups. The 
screeplot shown in Figure 5.1 suggested three factors, which were confirmed to be 
the most interpretable patterns when other numbers of factors were considered. 
Conducting PCA specifying retention of three patterns resulted in cumulative 
explanation of 12.3% of the total variance in food intakes (~4% by each pattern). The 
factor loading matrix is presented in Table 5.7. Factors were labelled according to 
their most distinguishing items with the highest positive loadings.
The first pattern was characterised by fruit, legumes and meat meals with high 
vegetable content (positive loadings), and sweet drinks, crisps and savoury snacks, 
potato with fat (negative loadings). This factor was labelled the ‘fruit’ pattern. The 
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second pattern showed that cooked vegetables, starchy vegetables, potato with no fat, 
red meat and breastmilk loaded highly, while milk, sweet yoghurt and infant dinners 
loaded negatively. This factor was labelled the ‘vegetables’ pattern. The third pattern 
was characterised by positive loadings of vegemite, bread, margarine, water and 
confectionary and sweet snacks. This factor was labelled the ‘vegemite and bread’ 
pattern.
Figure 5.1 Screeplot of eigenvalues obtained from principal components analysis
with 51 food groups
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Table 5.7 Factor-loading matrix for each dietary pattern
Food grouping Dietary pattern 
1: “Fruit”*
Dietary pattern  2: 
“Vegetables”*
Dietary pattern  3: 
“Vegemite & bread”*
Sweet drinks -0.332 -0.027 -0.138
Water 0.072 0.056 0.286
Bread, white -0.154 0.014 0.153
Bread, grain 0.236 0.013 0.303
Breakfast cereal, high fibre 0.119 -0.071 0.095
Breakfast cereal, low fibre -0.095 0.042 -0.099
Cereal, prepared 0.072 0.044 -0.160
Infant biscuits -0.005 -0.120 0.043
(Table 5.7 continued) Dietary pattern 1: Dietary pattern  2: Dietary pattern  3: 
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Food grouping “Fruit”* “Vegetables”* “Vegemite & bread”*
Sweet biscuits, high sugar & fat -0.171 0.000 -0.021
Sweet, biscuits, plain -0.042 -0.100 0.042
Savoury biscuits, high fat -0.067 -0.084 0.080
Savoury biscuits, low fat 0.073 0.185 0.144
Crisps and savoury snacks -0.313 -0.018 -0.013
Cakes and sweet pastries 0.085 0.041 -0.076
Ice cream, custard & jelly -0.173 -0.024 -0.029
Confectionary & sweet snacks -0.099 -0.096 0.215
Rice and pasta 0.135 0.053 -0.189
Takeaway foods & savoury 
pastries
0.069 -0.068 0.137
Pasta & rice meals with low 
vegetable content
-0.063 -0.087 -0.004
Pasta & rice meals with high 
vegetable content
0.142 -0.089 0.070
Fish 0.176 0.103 0.031
Eggs 0.117 0.152 -0.187
Red meat -0.225 0.222 0.128
Poultry -0.150 0.156 0.072
Processed & deli meats -0.162 0.115 0.138
Meat meals with low vegetable 
content
0.080 -0.104 -0.115
Meat meals with high vegetable 
content
0.213 -0.114 0.033
Infant dinners 0.057 -0.166 -0.011
Soup 0.000 -0.153 -0.198
Milk 0.022 -0.217 -0.108
Yoghurt, sweet 0.013 -0.171 0.104
Yoghurt, natural 0.138 0.081 -0.137
Cheese 0.142 0.043 0.037
Fruit 0.285 0.146 -0.061
Dried fruit 0.141 0.007 0.178
Canned fruit -0.048 -0.156 0.190
Potato with fat -0.294 0.126 0.014
Potato no added fat -0.003 0.273 0.142
Raw vegetables 0.091 0.112 -0.098
Starchy vegetables 0.012 0.409 -0.073
Vegetarian meals -0.028 -0.092 0.097
Cooked vegetables 0.005 0.445 0.030
Legumes and pulses 0.231 0.135 0.048
Butter -0.001 -0.040 0.119
Margarine & oils 0.004 -0.020 0.287
Savoury sauces & dressings -0.164 0.120 -0.019
Vegemite† 0.008 0.022 0.427
Nuts & peanut butter 0.072 -0.007 -0.047
Sweet spreads -0.019 -0.066 -0.111
Breastmilk 0.045 0.192 -0.093
Formula -0.136 0.090 0.037
% variance explained 4.4% 4.1% 3.9%
*Factor loadings >|0.15| were included in the calculation of pattern scores and are presented in bold
†Vegemite is an Australian concentrated yeast extract spread with added salt, made by treating yeast 
with acid, and fortified with thiamin, riboflavin and niacin.
The distributions of the calculated factor scores were inspected and considered to be 
normal. Linear regression to compare factor scores between control and intervention 
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arms revealed no significant differences, as shown in Table 5.8. There was also no 
substantial difference in results when adjusting for energy intake.
Table 5.8 Results of linear regression comparing dietary patterns scores between 
intervention and control arms
Base model * Energy-adjusted model †
Factor Intervention
median score
± SD
Control
median 
score ± SD
ȕ-coef
(95% CI) p-value
ȕ-coef
(95% CI) p-value
Factor 1: 
fruit 0.04±1.14 -0.04±1.11
0.10
(-0.12, 0.32) 0.367
0.11 
(-0.12, 0.33) 0.341
Factor 2: 
vegetables 0.08±1.18 -0.07±1.10
0.16 
(-0.06, 0.38) 0.151
0.16 
(-0.07, 0.38) 0.165
Factor 3: 
vegemite 
and bread
-0.02±1.11 0.02±1.10 -0.02(-0.28, 0.23) 0.847
0.00
(-0.26, 0.25) 0.969
* Analyses controlled for child age at the first recall, maternal education level, maternal age at 
childbirth and clustering by parent group
†Analyses controlled for child daily mean energy intake, child age at the first recall, maternal 
education level, maternal age at childbirth and clustering
5.5 Discussion
This chapter sought to describe the collection, management and assessment of the 
dietary data collected at conclusion of the Melbourne InFANT Program intervention, 
and to assess whether dietary patterns post-intervention differed between intervention 
and control arms. Two methods of dietary patterns assessment were described: 
Principal Components Analysis (PCA) and generation of a diet quality index, 
labelled the ‘Obesity Protective Dietary Index’ (OPDI). The Melbourne InFANT 
Program resulted in a higher OPDI score for children participating in the intervention 
compared to control arm at intervention conclusion. However, there were no 
differences between arms for the dietary patterns derived by PCA.
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These results show that the intervention achieved a key objective of improving the 
quality of children’s diets, given the significant difference in OPDI score, which 
measures a combination of higher intake of fruits and vegetables and lower intake of 
non-core foods. Intervention children scored 1.1 points higher out of 30 potential 
points than control children. This difference in OPDI scores was primarily due to the
difference in non-core food intakes between arms (99kJ/day difference in medians, 
which is equivalent to about two small sugar-based lollies).
It is interesting that this study, despite placing an important emphasis on fruit and 
vegetable consumption, achieved a greater intervention effect on the non-core foods 
component of the OPDI, and showed no effect on the fruit or vegetable PCA-derived 
patterns. One reason for this may have been the relatively high intakes of fruits and 
vegetables reported for all children across both trial arms in this study. In comparison 
to another Australian study of the same age group in 1998-2001 (Webb, Rutihauser 
and Knezevic 2008), which reported mean daily intakes of 76g of fruit and 53g of 
vegetables, participants in the control arm of the Melbourne InFANT Program 
reported median intakes of 150g of fruit and 79g of vegetables. These higher levels 
of intake may leave less room for improvement. The reason for this difference 
between studies is unknown, but is unlikely to be due to systematic over-reporting, 
because mean energy intakes were similar for the two studies (4380kJ/day in the 
CAPS and 4485kJ/day in the Melbourne InFANT Program). It could possibly reflect 
SEP differences, or the use of a different dietary assessment and analysis method -
particularly the inclusion of fruits and vegetables from mixed dishes in the 
calculation of total intakes. Furthermore, all children participating in the Melbourne 
InFANT Program were the eldest child in their family, which was not the case in the 
CAPS, and eldest children may have better diets than younger siblings (Grummer-
Strawn, Scanlon and Fein 2008).
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Another potential reason for the observed difference in non-core foods but not fruits 
or vegetables is that it is possible that is that it may be more difficult to increase
healthy eating behaviours, than it is to decrease unhealthy eating behaviours. For 
example, there are likely to be different influences on children’s intakes of different 
food groups (Cooke et al. 2003; Rasmussen et al. 2006; van der Horst et al. 2007),
and some of these influences may be more amenable to change than others.
Importantly, this intervention effect is the result of a low dose intervention, and if 
implemented and effective at a national level, a small community-wide shift to 
healthier diets could have a large impact on overall health (Rose 2001). It is also 
possible that this intervention may have been most successful for subgroups such as 
those who attended sessions more frequently, or those of lower SEP. For example, 
those of lower SEP are more likely to have lower fruit and vegetable intakes (Dubois 
et al. 2011), and therefore more room for dietary improvement. Such assessments are 
not an aim of this thesis but warrant future investigation.
A challenge associated with creation of the OPDI was the lack of age-specific 
guidelines for food groups to utilise as cut points available at the time of analysis. 
However, it is noted that the new draft Australian Dietary Guidelines now contain 
food group recommendations for children under two years of age, which can be 
utilised for this purpose in future studies (National Health and Medical Research 
Council 2011). Assessment based on the data distribution was adequate for 
comparison between trial arms in this study, but does not allow comparison with 
other studies. 
With regard to the validity of the OPDI, the fact that OPDI scores were not 
significantly correlated with saturated fat or sodium intakes prior to energy 
adjustment is not necessarily unexpected because this index did not include all non-
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core foods. Additionally, full cream dairy products are likely to be a major source of 
total fat and saturated fat in this age group (Fox et al. 2006), but are not included in 
this index.
The weak but significant correlation between the OPDI and energy intake was also 
an interesting observation. Other studies of young children have similarly reported a 
positive correlation between energy intake and diet quality, for example, in Greek 
children aged two to five years (Manios et al. 2009), and in American children aged 
two to five years (Kranz et al. 2006). However, such a positive correlation may not 
be ideal in the present study, given that the index specifically focussed on obesity 
protective behaviours which theoretically should result in lower not higher energy 
intakes. The design of an index for young children which is sensitive to higher 
intakes of healthy foods but reflects lower energy intake may be valuable for future 
research.
The lack of differences between trial arms for the patterns derived by PCA, in 
contrast to the results of the OPDI, could be explained by a number of reasons. 
Primarily, the development of the OPDI was conceptually driven, and specifically 
designed to assess differences in the key outcomes of interest to the intervention. 
Conversely, the patterns derived by PCA were data-driven, hence the dietary 
variables included were not necessarily all relevant to intervention targets. In the case 
of the ‘vegemite and bread’ pattern, it contained items relevant to intervention 
targets, but healthy and unhealthy items loaded in the same direction, so any 
intervention effects may have cancelled each other out. While the ‘fruit’ and 
‘vegetable’ PCA patterns did contain items relevant to the intervention targets and 
loading in the same direction, it may be that differences between arms for those few 
specific items were too small to be significant, but that when combined in one OPDI
the cumulative effect of those small differences was significant. Additionally, it 
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seems that the non-core foods index item was the main contributor to the difference 
in OPDI scores between trial arms, and such foods were not all included in the 
predominantly fruit and vegetable PCA-derived patterns.
It is also possible the patterns derived by PCA are not an ideal method for assessing 
an intervention effect, in particular for studies such as this where the sample size is 
too small to allow for derivation of separate patterns for each trial arm. If the patterns 
explaining the diets of each trial arm differ as a result of the intervention, combining 
all participants’ data for PCA may result in patterns which imperfectly describe each 
arm, and therefore may make any differences more difficult to ascertain. This is the 
first intervention known to have assessed dietary outcomes utilising PCA, so there is 
much work left to be done in establishing the most appropriate and useful method 
and the necessary sample size. Additionally, conducting PCA for diets of young 
children provides specific challenges given the relatively limited number of foods 
consumed. This may contribute to the small amount of variance in food intakes 
which is explained by each of the patterns.
One of the primary challenges of dietary assessment by patterns is the creation and 
definition of food groupings, and the decision of how to allocate each food 
(McNaughton 2010). Ideally a large number of groupings should be retained
(McCann et al. 2001), to maximise the level of detail in the data, however, there 
should also not be too many groupings with a high percentage of non-consumers. 
These criteria are particularly difficult to balance when using data collected by food 
recalls or food records, because the level of detail allows for numerous groupings, 
but the short time frame of recording results in a high number of non-consumers for 
infrequently consumed items (unlike FFQ data, for which people can report eating a 
food ‘once per week’ or ‘once per month’). Ultimately, 51 food groupings were 
created for the PCA in this study, which is more than the number in most studies of 
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dietary patterns in children under five years (Knol, Haughton and Fitzhugh 2005;
Ovaskainen et al. 2009; Pryer and Rogers 2009; Ystrom, Niegel and Vollrath 2009;
Manios et al. 2010), other than Robinson and colleagues who retained 56 food 
groups from FFQ data (Robinson et al. 2007). The comparatively large number of 
food groups utilised in this study offers greater discrimination between core and non-
core foods, but may be responsible for the relatively small amount of variance 
explained by each pattern, as the number of food groups used in the PCA impacts on 
the percentage of variation explained (McCann et al. 2001).
Assessment of diet utilising three days of 24-hour recall data rather than FFQ data 
may also explain the lack of identification of an ‘unhealthy’ pattern when PCA was 
conducted. While the lack of ‘unhealthy’ pattern is not necessarily problematic, it is 
possible that such a pattern may have shown different results in comparison of trial 
arms than the fruit and vegetables patterns. Another study which assessed dietary 
patterns using 3-day food records and cluster analysis at ages one, three and six 
years, also did not identify an ‘unhealthy’ pattern until three years of age 
(Ovaskainen et al. 2009). Studies which assess children’s diets over a longer period, 
such as those utilising FFQs, may better capture infrequently consumed items, which 
are often non-core foods, and therefore be more likely to identify unhealthy or ‘less 
recommended’ patterns in children under two years (Robinson et al. 2007; Ystrom, 
Niegel and Vollrath 2009).
Strengths and limitations of the data collection and coding methods must also be 
considered. Use of multiple 24-hour recalls is a strength of this study, as it is a 
rigorous methodology rarely undertaken in intervention studies involving young 
children. This method provided detailed information regarding foods eaten and 
portion sizes, allowing detailed categorisation for PCA, such as the separation of 
mixed dishes with a high proportion of vegetables from those with a low proportion 
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of vegetables. The low number of pre-scheduled recalls (4%) is another strength of 
this study, compared to other studies, such as the CNPAS, which pre-scheduled all
their diet recalls (Department of Health and Ageing 2008).
A further strength of this methodology was the calculation of fruit and vegetable 
intakes using the disaggregation method. More commonly, studies do not count the 
fruits and vegetables in mixed dishes (Hamlyn et al. 2002; Friel et al. 2009; Pryer 
and Rogers 2009; Fox et al. 2010), hence likely underestimating total intakes, or 
alternatively in studies of adults a ‘blanket’ estimate of the proportion of these foods 
in mixed dishes has often been utilised (Fitt et al. 2010). However, given that the 
Melbourne InFANT Program intervention aimed to increase vegetable intakes via 
techniques such as increasing the vegetable content of mixed dishes, it was 
considered important to be as precise as possible in this measure, and differentiate 
mixed dishes with high and low quantities of vegetables. In particular, counting the 
amounts of fruits and vegetables in individual mixed dishes ensured that those 
parents who served or reported vegetables predominantly in mixed dishes were not 
assessed systematically differently from those who reported predominantly distinct 
vegetable items.
Limitations associated with the use of multiple 24-hour recalls included greater time 
commitment for parents compared to an FFQ (which may have contributed to the 
25% of those initially enrolled who did not complete at least two recalls post-
intervention), and extensive time and resource commitment for researchers. Coding 
data at this level of detail also posed specific challenges. For example, consistent 
coding of the different ways parents reported mixed dishes was complicated by some 
parents reporting detailed descriptions of recipes and constituent ingredients, while 
other parents were only able to report meals as a whole. 
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5.6 Conclusion
This chapter has described a method of dietary assessment for young children, and 
the generation of child dietary patterns utilising two approaches. Assessment of a 
nutrition-promotion and obesity-prevention intervention using such an approach is 
novel. It has shown that the Melbourne InFANT Program resulted in higher child 
diet quality score post-intervention, as measured by an Obesity Protective Dietary 
Index, for those in the intervention compared to control arm. This is an important 
outcome demonstrating the efficacy of this low dose nutrition promotion 
intervention. However, there were no differences between trial arms for the patterns 
derived by principal components analysis.
In addition to assessing child dietary outcomes of this intervention, it is also 
important to assess whether maternal intervention targets were improved. Those 
results are presented in the following chapter.  The maternal outcomes are then 
assessed as potential mediators of the intervention effect on child dietary patterns in 
Chapter Seven.
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Chapter 6: Assessing maternal outcomes at 
conclusion of the Melbourne InFANT Program 
intervention7
6.1 Introduction
The previous chapter outlined the impact of the Melbourne InFANT Program on 
child dietary patterns. This chapter describes the measures used to assess maternal
outcomes (knowledge of child feeding and nutrition, use of feeding practices, self-
efficacy for healthy child feeding, and maternal diet), and presents the results 
pertaining to these outcomes at intervention completion.
Parents play a predominant role in determining the diets of young children. As 
described in Chapter Two, in addition to providing most of the foods young children
eat, parents are also primarily responsible for the settings in which foods are 
provided and the expectations placed on children’s eating (Birch et al. 2001; Savage, 
Fisher and Birch 2007; Ventura and Birch 2008). In particular, existing evidence 
suggests that mothers’ behaviours and knowledge may affect their children’s diets,
while evidence regarding fathers’ impacts on child diet is limited. Given that the 
Melbourne InFANT Program intervention was primarily delivered to mothers, 
maternal outcomes will be the focus of this chapter.
7 Aspects of this chapter have been presented at the Dietitians Association of Australia National 
Conference in 2010, see Appendix 6A.
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It is likely that maternal knowledge of child feeding and nutrition is an important 
factor influencing child diets (Gibson, Wardle and Watts 1998; Blaylock, Variyam 
and Lin 1999). It is hypothesised that parents’ specific knowledge of age-appropriate 
child nutrition and feeding strategies may be more strongly associated with 
children’s diets than general nutrition knowledge. Hence in the remainder of this 
thesis, the term ‘nutrition knowledge’ specifically refers to parent knowledge of child 
feeding and nutrition. 
Maternal use of feeding practices (Vereecken, Keukelier and Maes 2004; Patrick et 
al. 2005; Wardle, Carnell and Cooke 2005; Kröller and Warschburger 2008), and 
self-efficacy for healthy child feeding (Hoerr, Utech and Ruth 2005; Dwyer et al. 
2008; Campbell et al. 2010) are also likely to be important influences on young 
children’s diets. Additionally, previous studies of this age group have frequently 
utilised maternal diet as a measure of modelling (Cooke et al. 2003; Vereecken, 
Keukelier and Maes 2004; Wardle, Carnell and Cooke 2005; Hoerr et al. 2006; Hoerr 
et al. 2006; Brekke, van Odijk and Ludvigsson 2007; Robinson et al. 2007) and have 
reported associations between maternal and child diets.
Interventions such as the Melbourne InFANT Program aim to improve child diet 
within the family environment via influencing such maternal outcomes. It is 
therefore crucial that these maternal outcomes are assessed post-intervention in 
conjunction with child dietary outcomes, in order to more fully explore whether and 
how the intervention is effective. 
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6.2 Aims
The aim of this chapter is to describe the impact of the Melbourne InFANT Program 
intervention on four maternal outcomes: knowledge of child feeding and nutrition;
use of feeding practices; self-efficacy for healthy child feeding; and maternal diet. To 
determine the intervention effect on these potential mediators, intervention and 
control arms will be compared using data collected at intervention completion.
6.3 Methods
6.3.1 Maternal nutrition knowledge
Measures of maternal nutrition knowledge
One other intervention study in a similar age group has reported maternal knowledge 
of child feeding and nutrition (Horodynski and Stommel 2005). The questionnaire 
used in that study was not validated or reliability tested, and did not adequately 
assess the targets of the Melbourne InFANT Program, hence it was used only as a 
guide for constructing new items for the present study.
Twelve purpose-designed questions measuring maternal knowledge of child nutrition 
and appropriate child feeding practices were included in the questionnaire at 
intervention completion. All questions are listed in Appendix 3C, QB2 a-e & QB8 a-
g, and response frequencies are listed in Appendix 6B.1. All items utilised a four-
point response scale ranging from strongly agree to strongly disagree, in order to 
correspond with other questionnaire items. Examples of questions include; ‘The only 
drinks children need are milk and water’ and ‘Parents should encourage children to 
finish everything on their plate’.
Data management of maternal nutrition knowledge items
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For analysis, all responses were dichotomised to ‘correct’ and ‘incorrect’, and three 
questions were reverse coded (QB2e and QB8 f-g), so that agreement always
represented the correct response.
Given that this set of questions measured knowledge of discreet aspects of child 
feeding and nutrition, rather than aspects of one behaviour or belief, assessment of 
internal reOLDELOLW\E\&URQEDFK¶VĮVFRUHZDVQRWUHOHYDQWUtilising a similar method 
to another study (Vereecken and Maes 2010), which assessed maternal knowledge 
of child dietary guidelines, scores from all relevant items were summed to generate a 
total nutrition knowledge score. Hence correct answers scored one and incorrect 
answers scored zero, and individual item scores were then summed to generate a 
total nutrition knowledge score with a range of zero to 12. Given that the majority of 
participants achieved high scores (96% scored more than eight out of 12), total 
scores were grouped into three categories for the purpose of analyses: eight or below; 
nine or ten; and 11 or 12.
As described in Chapter Three, Section 3.5.5, a test-retest study was conducted to 
assess the reliability of the items assessing knowledge, feeding practices and self-
efficacy. The calculation of intraclass correlations (ICC) was also described in 
Section 3.5.6. Reliability for the nutrition knowledge score as assessed by ICC was 
0.73.
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6.3.2 Maternal feeding practices
Measures of maternal feeding practices
Maternal feeding practices were assessed using items from the Comprehensive 
Feeding Practices Questionnaire (CFPQ) (Musher-Eizenman and Holub 2007).
Additional items assessing covert feeding control from a separate measure were also 
included (Ogden, Reynolds and Smith 2006). The choice of these tools was based on 
a review of potentially relevant measures including the Parent Mealtime Action Scale 
(Hendy et al. 2009), the Child Feeding Questionnaire (Birch et al. 2001), the Parent 
Feeding Style Questionnaire (Wardle et al. 2002), and the Infant and Preschooler 
Feeding Questionnaires (Baughcum et al. 2001). The CFPQ was chosen as it was 
developed from pre-existing tools, and studies had shown higher reliability for most 
factors than achieved by other tools. Furthermore, validity testing included parents 
with children as young as 18 months of age (Musher-Eizenman and Holub 2007),
which was not reported for other questionnaires.
The CFPQ is a parental self-report measure of feeding practices. Twenty-seven
questions pertaining to seven of the 12 CFPQ factors were included in the survey, as 
they were considered most relevant to children 18 months of age. The seven factors 
utilised were ‘child control’, ‘emotion regulation’, ‘encourage balance and variety’,
‘food as reward’, ‘modelling’, ‘pressure’, and ‘restriction for health’8. In a previous 
study of 152 mothers of children aged one to eight years, the internal reliability of 
8 Most of these feeding practices are commonly reported in the literature. Two which are not 
frequently reported are: ‘emotion regulation’, which measures whether food is utilised to regulate 
child emotions, and ‘encourage balance & variety’, which assesses a parent’s promotion of healthy 
foods to their child.
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these factors as measured by &URQEDFK¶V Į UDQJHG IURP  WR  (Musher-
Eizenman and Holub 2007).
The questions utilised in this study are listed in Appendix 3C, QB6 a-i and QB7a-r,
and response frequencies are listed in Appendix 6B.2. Items include: (how much do 
you agree that) ‘my child should always eat all the food on his/her plate’ and ‘I 
encourage my child to try new foods’. As per the CFPQ design, thirteen items (see 
Appendix 3C, QB6 a-i) utilise a five-point response scale, from ‘never’ to ‘always’. 
The other fourteen questions (see Appendix 3C, QB7a-r) utilise another five-point 
response scale, from ‘agree’ to ‘disagree’ (reversed from the original questionnaire, 
in order to correspond with other questions in the Melbourne InFANT Program 
survey).
It has been suggested that distinguishing between overt and covert control of child 
eating may be important in differentiating positive and negative impacts of restriction 
on child diets (Campbell et al. 2009). Given this, items measuring covert control by 
Ogden and colleagues were also included, such as: (how often do you) ‘avoid buying 
lollies and chips and bringing them into the house’ and ‘avoid taking your child to 
cafes or restaurants that sell unhealthy food’ (see Appendix 3C, QB6j-n). The 
questions to measure covert control utilised a five-point response scale from ‘never’ 
to ‘always’, and WKH&URQEDFK¶VĮYDOXHIRUWKLVIDFWRULQSUHYLRXVVWXGLHVZDV–
0.83 (Ogden, Reynolds and Smith 2006).
Data management for maternal feeding practices
Where necessary, questions were re-coded so that a higher score indicated greater 
frequency or greater agreement with each item, as per instructions for use of the 
CFPQ (Musher-Eizenman and Holub 2007). Hence, for some items appropriate 
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responses are represented by lower scores, and for some items higher scores indicate 
more appropriate responses.
While the CFPQ is a validated tool, its use has not previously been reported in an 
Australian population with children of this age. Therefore exploratory factor analysis 
with varimax rotation was conducted with the combined set of CFPQ and covert 
control items. The factors observed matched those specified by the tools’ authors 
(Ogden, Reynolds and Smith 2006; Musher-Eizenman and Holub 2007). The factor 
loadings of the individual items are presented in Appendix 6B.2.
As described in Chapter Three, Section 3.5.6, internal reliability for each factor was 
FDOFXODWHG DQG LWHPVZHUH GURSSHGZKHUH WKHLU UHPRYDO UHVXOWHG LQ &URQEDFK¶V Į
increasing to higher acceptability (Sim and Wright 2000). Internal reliability for 
three of the factors was improved by removal of one item. Those factors were 
restriction, emotion regulation and use of food as a reward. In instances where 
&URQEDFK¶VĮZDV DQGĮFRXOGQRWEHLPSURYHGE\UHPRYDORIDQ\LWHPVWKRVH
factors were deemed unacceptable and excluded from further analysis (Sim and 
Wright 2000). ThoVH IDFWRUV ZHUH FKLOG FRQWURO Į    DQG encouragement of 
EDODQFHDQGYDULHW\Į 
When ICCs were calculated from test-retest data for the factors measuring feeding 
practices, values were >0.60 for all factors except emotion regulation (ICC = 0.57),
and encouragement of balance and variety (ICC = 0.58). Therefore those two factors 
were not included in further analyses.
Factor scores were calculated as the mean of all items included in the factor, hence 
scores were continuous and ranged from zero to four. Given the data were not 
normally distributed, scores were grouped into three categories for analysis:  1
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(answers mostly indicating disagreement or low frequency); >1 and <3 (answers 
mostly representing neutral or sometimes); and  3 (answers mostly indicating
agreement or high frequency).
6.3.3 Maternal self-efficacy for healthy child feeding
Measures of maternal self-efficacy
No validated tools are available to assess parental self-efficacy for healthy child 
feeding. Maternal self-efficacy for providing healthy foods was therefore assessed at 
intervention completion using a combination of nine purpose-designed and seven 
previously utilised items.
Eleven questions assessed parental confidence in promoting healthy child diets and 
undertaking healthy child feeding practices. Four of these were purpose-designed, 
while seven had been used previously in other studies of pre-school age children
(Campbell et al. 2010). For example, parents were asked to rate their confidence to 
‘get (their) child to eat enough vegetables/fruit/water’ or ‘say no to child demands for 
sweet drinks/sweet foods/savoury snacks’. Items are listed in Appendix 3C, QB3 a-k,
and response frequencies are listed in Appendix 6B.3. The four-point response scale 
ranged from ‘extremely confident’ to ‘not at all confident’.
Additionally, five purpose-designed questions assessed barriers to supporting 
children’s healthy eating. These were included because self-efficacy and perceived 
barriers are likely to be related, (i.e. self-efficacy decreases when perceived barriers 
are high (Maibach and Murphy 1995)). One other intervention study in a similar 
population group has assessed maternal barriers as a measure of self-efficacy 
(Harvey-Berino and Rourke 2003), and qualitative studies have found that mothers 
of preschoolers commonly report multiple barriers to their child consuming a healthy 
diet (Hoerr, Utech and Ruth 2005; Dwyer et al. 2008). The five items included ‘My 
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child doesn’t like the taste of vegetables/plain water’, and ‘I find it difficult to…
control the foods others give my child / hide my frustration / think of tasty ways to 
prepare vegetables’. Items are listed in Appendix 3C, Questions B2 f, g, h, k, j, and 
response frequencies are listed in Appendix 6B.3. Responses to these items regarding 
barriers were rated on a four-point response scale ranging from ‘strongly agree’ to 
‘strongly disagree’.
Data management for maternal self-efficacy
For analysis, the items measuring confidence were reverse coded, where ‘not at all 
confident’ scored zero, and ‘extremely confident’ scored three for each item (i.e. 
higher score indicates greater self-efficacy). The items assessing barriers were coded 
as they appeared in the survey where ‘strongly agree’ scored zero and ‘strongly 
disagree’ scored three (i.e. higher score indicates lower perceived barriers, and 
therefore higher self-efficacy).
Exploratory principal factor analysis with varimax rotation was performed on all 16 
items measuring self-efficacy and barriers. The four factors obtained were labelled as 
self-efficacy for: limiting unhealthy foods; promoting healthy eating; promoting 
child drinking water; and following recommended feeding practices. The factor 
loadings of the individual items are presented in Appendix 6B.3.
Internal reliability of the factors was not substantially improved by removal of any 
items, thus all items were retained in the analyses presented. Internal reliability was 
found to be acceptable for all factors except confidence in following recommended 
feeding practices (Cronbach’s Į    ZKLFK FRXOG QRW EH improved and was 
therefore excluded from further analyses. A total self-efficacy score comprising all 
questions was also found to have good internal reliability (Cronbach’s Į DQG
therefore also included in analyses. Additionally, ICC values from the test-retest
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reliability data were 0.69 to 0.77 for each factor, indicating acceptable to good 
reliability (details presented in Table 6.3).
The mean score of the composite items within each factor was used as the factor 
score, hence scores were continuous and ranged from zero to three, where higher 
factor scores indicate higher self-efficacy. For the purpose of analyses, scores were 
grouped into four categories: <0.5 (answers predominantly of ‘not at all confident’ or 
‘strongly agree’ with barriers); 0.5 to <1.5 (answers predominantly of ‘slightly 
confident’ or ‘agree’ with barriers); 1.5 to <2.5 (answers predominantly of ‘very 
confident’ or ‘disagree’ with barriers); and  2.5 (answers predominantly of 
‘extremely confident’ or ‘strongly disagree with barrier’).
6.3.4 Maternal diet
Measures of maternal diet
Maternal diet was used as an indicator of maternal modelling of healthy or unhealthy 
eating. (Maternal intentional modelling as a feeding practice was also assessed by the 
CFPQ, and is reported together with other feeding practices in this chapter). 
Usual maternal diets were assessed at study completion using Version 3.1 of the 
Cancer Council Victoria (CCV) Dietary Questionnaire for Epidemiological Studies 
(see Appendix 3D). This 109-item Food Frequency Questionnaire (FFQ) was 
initially validated as part of the Melbourne Collaborative Cohort Study (Ireland et al. 
1994). The revised version includes more detail about portion size and specific 
foods, and has been validated against weighed food records in a study of 63 women 
(Hodge et al. 2000). That study did not assess validity for food groups, but reported 
moderate correlation coefficients between the food records and the FFQ for most 
nutrients relevant to the food groups of fruits, vegetables and non-core foods: dietary 
ILEUH  ȕ-carotene (0.64); Vitamin C (0.60); saturated fat (0.64), with the 
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exception of sodium (0.30). As discussed in Chapter Five, section 5.3, validated 
FFQs are appropriate for ranking and comparing dietary intakes (Biro et al. 2002).
Additionally, they have a lower respondent and researcher burden than other dietary 
assessment methods (Ziegler et al. 2006), which are important considerations in 
longitudinal trials where there are multiple outcomes to be measured on multiple
occasions.
The FFQ assessed usual intake over the previous 12 months. The food groups 
assessed here are those relevant to the Melbourne InFANT Program intervention 
targets (Campbell et al. 2008). Two items asked participants to report their usual 
intake of fruits and vegetables (including potatoes) in serves per day (Q15 & 16). 
Additionally, specific fruits (21 varieties) and vegetables (31 varieties), as well as 
non-core snack foods and drinks (9 items), were assessed for frequency of intake 
using a ten-point scale from ‘never’ to ‘three or more times per day’ (Q25). The 
other item utilised in these analyses was assessment of soft drink intake, reported in 
glasses per day (Q10). 
Data management for maternal diet
All FFQ data was cleaned in accordance with instructions provided by the CCV 
(Cancer Epidemiology Centre Nutritional Assessment Office 2008). For all missing 
items, intake was coded as ‘never’ or ‘none’.
Serves of fruits and vegetables were analysed as individual items, where “<1 serve 
fruit or vegetables/day” was coded as 0.5 serves, and the remaining options were 
coded directly as they appeared in the survey, i.e. as zero to six serves per day (for 
fruit) or zero to seven serves/day (for vegetables).
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Fruit variety and vegetable variety scores were obtained by combining frequency 
data, where a score of one was allocated to each fruit or vegetable consumed at least 
once per month (and a score of zero allocated if consumed never or less than once 
per month) (Michels and Wolk 2002). Scores were then summed, to a maximum of 
21 for fruits, 30 for vegetables not including any potato, and 31 for vegetables 
including non-fried potato. The data for these outcomes were not normally 
distributed, therefore it was decided that linear regression was not appropriate. When 
multiple outcome categories were created and ordered logistic regression was 
attempted, the parallel regression assumption was violated, hence that method of 
analysis could also not be utilised. Therefore, outcome scores were dichotomised and 
binary logistic regression analysis was conducted. The median was used as the cut-
point as there are no quantitative recommendations for fruit or vegetable variety to 
use as a cut-point.
For those items defined as non-core foods (listed in Table 6.5), data were converted 
to daily equivalent frequencies (DEF), as per instructions for use of the FFQ (for 
example, a response of 3-4 times per week was given a value of 0.5 DEF) (Cancer 
Epidemiology Centre Nutritional Assessment Office 2008). Given that soft drink
intake was reported in glasses per day, for analysis glasses per day were assumed to 
represent DEF. Frequencies of intake of non-core drinks, non-core sweet snacks, 
non-core savoury snacks and total non-core were assessed by summing the DEFs of 
relevant items. For total non-core items, the continuous summed DEF of each non-
core grouping was then divided into seven categories based on interpretability and 
the range of values. These categories were: less than once per week, less than once 
per day, 1 to <2 times per day, 2 to <3 times per day, 3 to <4 times per day, 4 to <5 
times per day, and  5 times per day. For non-core drinks and non-core sweet 
snacks, the categories were the same except that only five categories were created, 
the highest category being  3 times per day, as there were few people who 
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consumed these foods more frequently. High consumers of non-core savoury snacks 
were also rare, therefore only three categories were created, the highest category 
being  1 time per day. 
Pregnancy status (i.e. mothers who were pregnant with their second child at the time 
of intervention conclusion) is a potential confounder of the effect of the intervention 
on maternal intake, however, there was no difference in the proportion of pregnant 
women in intervention and control arms (results not shown), so pregnancy status was 
not included as a covariate in analyses.
6.3.5 Statistical methods
A description of the general statistical methods was included in Chapter Three, 
Section 3.5.6. Specifically for the data in this chapter, differences between 
intervention and control arms were tested using ordered logistic regression or binary 
logistic regression, based on the theoretically defined categories described in the 
respective data management sections above. Results did not change substantially if 
categories with low response frequencies were combined (results not presented). The 
Brant test was conducted for each regression analysis and was non-significant for all 
ordered logistic regression tests of factor or summed outcomes presented in this 
chapter (results not presented).
Analyses of the questionnaire individual items are presented in Appendix 6B to 
support the results presented in this chapter. However, for the main analyses, as
described above, the individual questionnaire items relevant to this thesis have been 
grouped into factors or scores for analysis. This creates more robust and meaningful 
outcomes for analyses as potential mediators, as well as reducing statistical issues 
associated with potential rejections of true null hypotheses with multiple 
comparisons (Sim and Wright 2000). While a number of factors and scores were 
Chapter 6: Assessing maternal outcomes at conclusion of 
the Melbourne InFANT Program intervention
152
tested as outcomes, specification of stricter p-values for significance than 0.05 was 
not considered necessary, as significant outcomes will later be assessed as potential 
mediators, and it is important that power to detect such mediators is not unduly 
reduced. Willet reports this as a potential issue with adjustment of significance levels 
(Willett 1998), hence a p-value of 0.05 was utilised to determine statistical 
significance. 
With regard to covariates, as described in Chapter Three, Section 3.5.6, all analyses 
controlled for clustering, maternal education level, maternal age at childbirth and 
child age at date of final survey completion.
6.4 Results
‘Main carer’ questionnaires with data for at least one maternal outcome at final 
follow-up were returned by 437 mothers (91% of the 480 first-time mothers who 
remained enrolled at intervention conclusion). Participant numbers and 
characteristics of those who remained enrolled at intervention conclusion are 
presented in Chapter Four, Section 4.4.
6.4.1 Maternal nutrition knowledge
Nutrition knowledge across both trial arms was high, with >90% answering eight or 
more of the 12 questions correctly. Complete data for the knowledge score (summed 
from 12 items) was available for 413 participants (210 intervention and 203 control).
The mean score for participants in the intervention arm was 10.68 (± 1.43) out of a
possible score of 12, and for control participants was 9.94 (± 1.37). Scores were 
grouped into three categories due to the skewed nature of the data:  8 (intervention 
n = 16, control n = 31); 9-10 (intervention n = 62, control n = 87); and 11-12
(intervention n = 132, control n = 85). Comparison using ordered logistic regression
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showed a significant difference between intervention and control arms (OR 2.56, CI 
1.75, 3.76, p-value <0.001). Thus participants in the intervention arm had more than 
twice the odds of being in a higher knowledge category than participants in the 
control arm.
Appendix 6B highlights the individual questions which showed differences between 
intervention and control arms and thus contributed to the difference in total 
knowledge score. Intervention parents were more likely to agree that: parents should 
include fruit or vegetables in all children’s meals and snacks; TV should be turned 
off when children are eating meals; parents should not make a fuss if their child 
doesn’t eat; parents should (not) offer other foods if their child doesn’t eat; and 
parents should (not) encourage children to finish everything on their plate.
6.4.2 Maternal feeding practices
The seven factors assessing feeding practices, as specified by authors of the CFPQ 
(Musher-Eizenman and Holub 2007), plus the measure of covert control, are listed in 
Table 6.1. The CrRQEDFK¶VĮand intraclass correlation (ICC) for each factor, and the 
number of items retained in the calculation of the factor scores for the Melbourne 
InFANT Program, are also presented in Table 6.1. Additionally, that table shows the 
number within each scoring category for each trial arm.
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Table 6.1 Feeding practices factors: internal reliability, test-retest reliability and 
mean scores for intervention and control arms
Factor Number of 
items retained 
(original 
number)
Cronbach’s 
Į,Q)$17
ICC from 
reliability 
study
n with 
score 
*
n with 
score 
>1- <3*
n with 
score 
*
Covert 
control
5 (5) 0.79 0.86 I = 26 I = 141 I = 42
C = 33 C = 126 C = 44
Modelling 4 (4) 0.78 0.71 I = 2 I = 27 I = 187
C = 2 C = 36 C = 179
Emotion 
regulation‡
2 (3) 0.75 0.57 I = 165 I = 43 I = 2
C = 165 C = 38 C = 1
Restriction 3 (4) 0.70 0.66 I = 63 I = 110 I = 36
C = 66 C = 100 C = 38
Use food 
as reward
2 (3) 0.69 0.66 I = 194 I = 19 I = 3
C = 175 C = 35 C = 5
Pressure 4 (4) 0.63 0.82 I = 63 I = 139 I = 13
C = 45 C = 149 C = 19
Child 
control†
5 (5) 0.52 0.80 I = 60 I = 139 I = 6
C = 57 C = 137 C = 1
Encourage 
balance 
and
variety†‡
4 (4) 0.40 0.58 I = 0 I = 6 I = 204
C = 0 C = 8 C = 196
*“I” refers to intervention arm, “C” refers to control arm
†Factors with Cronbach’s Į < 0.6 were excluded from further analyses 
‡Factors with ICC < 0.6 were excluded from further analyses
As described earlier, factor scores were grouped into three categories for analyses ( 
1: answers mostly indicating disagreement or low frequency, >1 and <3: answers 
mostly representing neutral or sometimes, and  3: answers mostly indicating 
agreement or high frequency). Table 6.2 presents the results of ordered logistic 
regression comparing those outcome categories for each factor between trial arms. 
Those in the intervention arm reported significantly less use of food as a reward (p = 
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0.045), and less pressuring children to eat (p = 0.013), than those in the control arm. 
There were no significant differences for any other factors.
Table 6.2 Results of ordered logistic regression analyses comparing categorised
feeding practices scores between trial arms
Factor OR* 95% CI p-value
Covert control 1.07 0.74, 1.54 0.723
Modelling 1.38 0.85, 2.23 0.187
Restriction 1.00 0.71, 1.43 0.979
Use food as reward 0.47 0.26, 0.84 0.011
Pressure 0.64 0.41, 0.99 0.045
* Analyses controlled for child age at the first recall, maternal education level, maternal age at 
childbirth and clustering by parent group
6.4.3 Maternal self-efficacy for healthy child feeding
The five factors assessing self-efficacy, as determined by factor analysis, are listed in 
7DEOH  &URQEDFK¶V Į YDOXHV ICCs and the number of items retained in the 
calculation of the factor scores are also presented in Table 6.3. Additionally, that 
table shows the number within each scoring category for each trial arm, where higher 
scores indicate greater confidence and lower barriers. Self-efficacy was high across 
both trial arms, with mean scores for each factor higher than two out of three, 
representing confidence levels between ‘very’ and ‘extremely’ confident.
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Table 6.3 Maternal self-efficacy factors: internal reliability, test-retest reliability and 
mean scores for intervention and control arms 
Factor Number
of items‡
Cronbach
Į
ICC from 
reliability 
study
n with 
score < 
0.5*
n with
score  
0.5 - <1.5*
n with 
score 1.5 
- <2.5*
n with 
VFRUH
2.5*
Limit 
unhealthy 
foods
3 0.86 0.74 I = 0 I = 3 I = 33 I = 175
C = 1 C = 3 C = 34 C = 168
Total self-
efficacy 
score
16 0.84 0.77 I = 0 I = 1 I = 138 I = 70
C = 0 C = 2 C = 137 C = 66
Promote 
healthy 
eating
8 0.81 0.77 I = 0 I = 10 I = 123 I = 77
C = 0 C = 12 C = 129 C = 65
Child 
drinking 
water
2 0.72 0.69 I = 0 I = 3 I = 33 I = 175
C = 1 C = 3 C = 34 C = 168
Feeding
practices†
2 0.55 0.70 I = 0 I = 18 I = 107 I = 86
C = 0 C = 18 C = 98 C = 89
*“I” refers to intervention arm, “C” refers to control arm
† Factors with Cronbach’s Į < 0.6 were excluded from further analyses
‡All original items were retained for each of these factors
Factor scores were grouped into four categories for analyses, as described above
(<0.5: answers predominantly of ‘not at all confident’ or ‘strongly agree’ with 
barriers; 0.5 to <1.5: answers predominantly of ‘slightly confident’ or ‘agree’ with 
barriers; 1.5 to <2.5: answers predominantly of ‘very confident’ or ‘disagree’ with 
barriers; and  2.5: answers predominantly of ‘extremely confident’ or ‘strongly 
disagree with barrier’). Table 6.4 presents the results of ordered logistic regression, 
comparing those outcome categories for each factor between trial arms. No 
significant differences were found between intervention and control arms for any of 
the factors, though there was a trend towards higher self-efficacy for limiting 
unhealthy foods (p = 0.05) in the intervention arm, with an OR of 1.49.
Table 6.4 Results of ordered logistic regression analyses comparing categorised self-
efficacy scores between trial arms
Factor OR* 95% CI p-value
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Limit unhealthy foods 1.49 1.00, 2.21 0.050
Total self-efficacy score 1.08 0.71, 1.66 0.707
Promote healthy eating 1.26 0.88, 1.81 0.214
Child drinking water 1.13 0.64, 1.98 0.676
* Analyses controlled for child age at the first recall, maternal education level, maternal age at 
childbirth and clustering by parent group
6.4.4 Maternal diet
Mean number of serves of fruits and vegetables, frequency of non-core food group 
intakes, and fruit and vegetable variety counts, are presented for intervention and 
control arms in Table 6.5. 
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Table 6.5 Maternal dietary outcomes for each trial arm
Foods or items included from 
FFQ (see Appendix 3C)
Intervention 
median intake
[IQR]
Control 
median intake
[IQR]
Fruit serves per day Item 15 2 [1-2](n = 207)
1.5 [1-2]
(n = 196)
Vegetable serves per 
day (including potato) Item 16
3 [2-3]
(n = 207)
2 [2-3]
(n = 196)
Fruit variety (score out 
of 21)
All fruits listed in question 25E 
except juices
12 [9-16]
(n = 205)
12 [9-16]
(n = 195)
Vegetable variety 
(score out of 30)
All vegetables listed in question 
25F except potato items
22 [18-26]
(n = 205)
22 [19-26]
(n = 194)
Vegetable variety with 
potato (score out of 
31)
All vegetables listed in question 
25F except potato with fat
23 [19-27]
(n = 205)
23 [20-27]
(n = 194)
Non-core drinks*
(frequency per day)
Regular soft drink (9), orange 
juice (25E11) and other juices 
(25E12)
0.57 [0.14-1.07]
(n = 205)
0.64 [0.14-1.06]
(n = 195)
Non-core sweet snacks 
(frequency per day)
Cakes (25A10) , sweet biscuits 
(25A9), ice cream (25B10),  
chocolate (25G6), and other 
confectionary (25G7)
0.63 [0.37-1.21]
(n = 205)
0.78 [0.39-1.49]
(n = 194)
Non-core savoury 
snacks (frequency per 
day)
Non-wholemeal crackers (25A8) 
and chips / crisps (25G10)
0.16 [0.09-0.35]
(n = 205)
0.16 [0.09-0.35]
(n = 194)
Non-core total 
(frequency per day)
Sum of all non-core drinks, sweet 
snacks and savoury snacks
1.73 [0.88-2.57]
(n = 205)
1.77 [1.1-2.66]
(n = 194)
*Alcohol was not included in non-core drinks, as many mothers were still breastfeeding or were 
pregnant again at the time of this data collection, and this would have been a primary factor 
influencing alcohol intake
Results of binary logistic regression (to assess variety items), and ordered logistic 
regression (to assess all other items), comparing trial arms are presented in Table 6.6. 
Parents in the intervention arm reported significantly lower intake of sweet non-core 
foods than parents in the control arm (p = 0.031). There were no differences between 
trial arms for fruits, vegetables, non-core drinks, non-core savouries, or total non-
core foods. 
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Table 6.6 Results of analyses comparing maternal dietary outcomes between trial 
arms
OR* 95% CI p-value
Fruit serves 1.27 0.88, 1.82 0.200
Vegetable serves 1.09 0.75, 1.57 0.653
Fruit variety† 0.99 0.64, 1.54 0.978
Vegetable variety no potato† 1.00 0.63, 1.59 0.991
Vegetable variety with potato† 0.98 0.62, 1.53 0.921
Non-core drinks 1.01 0.68, 1.49 0.975
Non-core sweet snacks 0.68 0.47, 0.98 0.037
Non-core savoury snacks 1.24 0.82, 1.86 0.305
Non-core total 0.75 0.50, 1.12 0.162
*Analyses controlled for child age at the first recall, maternal education level, maternal age at 
childbirth and clustering by parent group
†The median scores which were used as the cut-points for dichotomising the variety outcomes for 
analyses were; 12 for fruit variety, 22 for vegetable variety without potato, and 23 for vegetable 
variety with potato (the median scores were included in the higher category).
6.5 Discussion
These findings build on existing literature regarding intervention studies with parents 
of young children. The results show post-intervention improvements in maternal 
outcomes in the expected direction for participants in the intervention compared to 
control arm of the Melbourne InFANT Program. Higher maternal nutrition 
knowledge, and lower use of pressure in child feeding, use of food as a reward, and 
intake of sweet non-core snacks were observed.
Most previous studies of parental outcomes following an intervention have been 
limited by small sample sizes, non-validated measurement tools, and/or low program 
fidelity (Johnson, Howell and Mollot 1993; Harvey-Berino and Rourke 2003;
Horodynski and Stommel 2005; Watt et al. 2006; Essery et al. 2008; Taveras et al. 
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2010). Additionally, it is difficult to compare between intervention studies in this age 
group due to multiple differences in hypotheses and intervention approaches. In 
comparison with the Melbourne InFANT Program, those studies have utilised very 
different doses of education / intervention, different follow-up periods, different 
measurement tools, and different population groups. Despite these differences and 
limitations, all but one study has shown improvements in at least one parental 
outcome. Thus, the findings of the Melbourne InFANT Program support an overall 
conclusion that interventions can have a positive impact on parental outcomes likely 
to positively influence children’s diets. 
One other large, randomised controlled trial (the STRIP trial) has reported 
improvements in parental nutrition knowledge and some aspects of parent diets at 
six-year follow-up, in a sub-sample of 187 study participants (Räsänen et al. 2003).
The finding that the intervention improved nutrition knowledge is consistent with 
that of other intervention trials involving parents of young children (Räsänen et al. 
2003; Horodynski and Stommel 2005; Watt et al. 2006; Scheiwe, Hardy and Watt 
2010).
Conversely, parental self-efficacy more commonly shows no significant 
improvement post-intervention (Harvey-Berino and Rourke 2003; Horodynski and 
Stommel 2005). Just one study reports that maternal confidence at six-month follow-
up (when children were 18 months of age), was higher for intervention mothers.  
That conclusion was based, however, on a single question regarding confidence in 
following health professionals’ advice on feeding their child (Watt et al. 2006), and 
is unlikely to be measuring the same constructs as those assessed in this study. In the 
Melbourne InFANT Program, maternal self-efficacy for limiting unhealthy foods 
showed a trend towards being higher in the intervention than control arm (p = 0.050). 
Given the lack of other studies showing improvements in this construct, and the high 
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levels of self-efficacy shown in this study and other studies of parents with young 
children (Campbell et al. 2010), which leave relatively little room for improvement, 
this is an important outcome despite being non-significant. Additionally, the OR of
1.49 indicates a substantial effect size.
Few previous studies have sought to impact parental feeding practices. Two small 
studies, with mothers of children aged nine months to five years, have resulted in 
reduced maternal restriction or pressure to eat for intervention participants over time 
(though for one of those studies the difference was only significant when compared 
to baseline, not when compared to the control group) (Harvey-Berino and Rourke 
2003; Essery et al. 2008). Additionally, one small United States study with children 
in grade five and six (ages not provided), and their parents (intervention n = 9, 
control n = 17), reported that an intensive nutrition education intervention (two hours 
weekly for 10 weeks), significantly reduced parental use of restriction, monitoring 
and total control (Gribble et al. 2003). While the above studies have suggested that 
parental feeding practices could be improved via interventions, the Melbourne 
InFANT Program is, to the investigator’s knowledge, the first randomised controlled 
trial with parents of young children to demonstrate significant improvements in 
feeding practices thought to be important for obesity prevention. 
The finding of reduced maternal intake of sweet non-core foods for intervention 
mothers in the Melbourne InFANT Program is important, and builds on a small 
evidence base showing potential to impact diet in this target group.  For example, 
Johnson and colleagues showed that monthly visits by a trained peer to support child 
development were successful in improving the percentage of mothers achieving 
‘appropriate’ intakes of each food group (though definitions of ‘appropriate’ intakes 
were not provided) (Johnson, Howell and Mollot 1993). Additionally, the STRIP 
trial reported from a subsample of 122 participants that intervention parents had 
Chapter 6: Assessing maternal outcomes at conclusion of 
the Melbourne InFANT Program intervention
162
higher ratios of unsaturated to saturated fat intakes, and lower salt intakes, compared 
to the control group (Räsänen et al. 2003).  However, many studies show no change 
in parental diet (Koblinsky, Guthrie and Lynch 1992; Johnson et al. 2000; Harvey-
Berino and Rourke 2003; Watt et al. 2006; Taveras et al. 2010). Given the number of 
cross-sectional studies reporting associations between diets of parents and young 
children, (Cooke et al. 2003; Vereecken, Keukelier and Maes 2004; Wardle, Carnell 
and Cooke 2005; Hoerr et al. 2006; Brekke, van Odijk and Ludvigsson 2007;
Robinson et al. 2007), as well as older children (van der Horst et al. 2007; Pearson, 
Biddle and Gorely 2008), it will be important to assess whether such improvements 
in maternal diet act as mediators of the improvements in child diets in this study.
While mothers generally demonstrated high levels of appropriate behaviours for 
most of the reported outcomes, their diets were suboptimal. Comparison with the 
recommended intakes for Australian adults (Cashel and Jefferson 1994; Smith, 
Kellett and Schmerlaib 1998), shows that fruit intake was not far below the 
recommended intake of two serves per day, with mean intakes of 1.71 and 1.64 
serves per day in intervention and control arms respectively. However, vegetable 
intake was approximately half of the recommended five serves per day (2.6 serves 
per day in each trial arm). It should also be noted that approximately one third of 
mothers were pregnant again at project conclusion.  Therefore intakes of those
mothers should be compared to even higher recommendations of four serves of fruit 
and five to six serves of vegetables per day (National Health and Medical Research 
Council 2003). Mean total frequency of non-core snacks and drinks, if assumed to 
represent serves, was below the maximum recommended intake of 2.5 serves per day 
in both trial arms. However, this represented intake of only non-core snack foods and
beverages, not other non-core foods such as high fat/sugar spreads and sauces, 
desserts, pies and pastries, and fried foods.  Therefore total non-core food intake is 
likely to be higher than indicated in these results. These suboptimal dietary intakes 
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are consistent with the general population (McLennan and Podger 1999;
McNaughton et al. 2008).
In contrast to suboptimal maternal dietary outcomes, it is interesting that maternal 
knowledge, feeding practices and self-efficacy were quite high/appropriate across 
both intervention and control arms. For example, mean nutrition knowledge score 
was high in both arms, and mothers reported high levels of appropriate modelling 
and low levels of use of food as a reward or to control child behaviour. Given a 
premise of this parent-based intervention was that improvements in maternal 
knowledge, feeding practices, self-efficacy and diet would facilitate improved child 
health outcomes, it is important that we consider reasons for the high scores reflected 
in these constructs across both intervention and control groups. This may be related 
to the characteristics of participants in this study, such as the high percentage with 
university education, which was discussed in Chapter Four.
Another explanation may relate to child age, as mothers may have higher confidence 
and better feeding practices at this stage than other stages of their lives. For example, 
the high levels of self-efficacy reported are consistent with previous research 
showing that mothers with children aged 15 months have higher levels of self-
efficacy for promoting healthy eating than parents with older children (Campbell et 
al. 2010). No previous studies including young children have assessed differences in 
feeding practices between different child ages. However, results from the qualitative 
study in this thesis (presented in Chapter Eight), suggested that some parents found
their children’s food-related behaviours more difficult to manage after 18 months of 
age, which may in turn cause parents to practice more inappropriate feeding practices 
as children get older. Longitudinal studies, such as follow-up of participants in the 
Melbourne InFANT Program, are required to confirm whether mothers with younger 
children do indeed report more appropriate feeding practices. Nonetheless, the
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relatively high levels of appropriate practices across the study cohort may be a reason 
why there were few differences between trial arms, and why the significant 
differences seen in feeding practices were of small magnitude.
With regard to maternal diet, another potential reason for the small number of 
differences between trial arms is that increased awareness and knowledge in the 
intervention arm may improve self-report accuracy. For example, intervention group 
mothers may have been less likely to overestimate consumption of fruits and 
vegetables, as a result of portion size discussions in the intervention, which may in 
turn conceal any true differences in intake between trial arms. This suggestion is 
supported by another dietary intervention, where the validity of 24-hour recall and 
FFQ assessments for capturing carotenoid intake was improved post-intervention for 
those in the intervention compared to control arm (Natarajan et al. 2010).
Additional examples of a potential intervention effect on assessment accuracy 
include the item asking parents to rate their confidence in getting their child to eat 
‘enough vegetables’, where parents’ responses may have been affected by their 
knowledge of recommended child vegetable intakes. Furthermore, parents in the 
intervention arm showed a trend towards lower confidence for an item regarding 
hiding their frustration if their child didn’t eat (see Appendix 6B.3). It is possible that 
intervention parents, in seeking to follow the interventions’ recommendation to avoid 
exhibiting frustration, were more aware of how difficult that is to achieve. Through 
raising awareness and knowledge of ideal behaviours and challenges related to child 
feeding, the intervention may have caused parents in the intervention arm to respond 
to some diet and self-efficacy questions in more informed ways. To address this issue 
if these questions are utilised in future, statements such as ‘enough vegetables’ 
should be well defined.
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A further potential reason for the small number of difference between trial arms is 
that the intervention dose may have been too low to achieve more substantial 
changes.  This will be discussed further in Chapter Nine.
Limitations of the measures used in this study must be acknowledged. The items 
measuring knowledge, and many of those measuring self-efficacy, were purpose 
designed and not previously validated. However, reliability in the test-retest study 
was shown to be moderate to good for all factors. Additionally, the lower ICC values 
seen for some factors may be explained by low variability among responses, given 
the relative homogeneity of the sample who completed the test-retest study (Portney 
and Watkins 2009). Measurement tools utilising more questions and with more 
power to discriminate between high and low levels of knowledge and self-efficacy 
may have been useful to elicit a greater variety of responses, but were not possible 
within the limits of this study’s survey length. However, the tools used in this study 
were more comprehensive than those used in some studies of mediators of adult fruit 
and vegetable consumption, which have sometimes tested single items as mediating 
variables (Campbell et al. 2008; Mosher et al. 2008).
Previously validated measures were utilised where possible, namely the CFPQ and 
FFQ. However, in some instances the CFPQ items loaded differently and had 
different internal reliability to those reported from United States samples. In 
particular, the child control subscale had weak item loadings and unacceptable 
internal reliability. Yet when analysing individual items comprising that factor
(presented in Appendix 6B.2), those in the intervention arm reported being 
significantly more likely to let their child choose their foods from what was served (p 
= 0.001), and significantly less likely to prepare alternatives if their child disliked 
what was served (p = 0.001). According to the principles of division of responsibility 
in child feeding (Satter 1995), which were strongly infused within the intervention, it 
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could be argued that both the aforementioned differences represented improved 
feeding practices in the intervention arm. However, when both items are included in 
the child control scale they load in the same direction as each other, and 
consequently the individual item differences cancel each other out when calculating 
the total score. This factor therefore appears to measure greater allowance of child
control, not necessarily more appropriate child control, and may benefit from 
revision for future use in assessment of intervention trials.
6.6 Conclusions
This chapter has shown that the Melbourne InFANT Program intervention resulted in 
significantly higher maternal nutrition knowledge, and significantly lower use of 
pressure in child feeding, use of food as rewards, and maternal intake of non-core 
sweet snacks, compared to those in the control arm. These are promising findings 
which demonstrate the areas of effectiveness of this low dose intervention. 
It is important to assess whether these improvements in maternal outcomes then 
achieve their intended outcome of explaining the intervention effects on child dietary 
patterns. Mediation analyses to test this are presented in the following chapter.
In future research, it will be important to investigate the variety of potential 
influences on maternal knowledge, feeding practices, self-efficacy and diet, in order 
to better explain these findings and inform future interventions. Chapter Eight begins 
to address this research gap, through a qualitative study exploring mother’s 
perceptions of the importance of the intervention and other influences on their 
feeding practices. 
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Chapter 7: Analysis of maternal mediators of 
child dietary patterns
7.1 Introduction
In the previous chapters, child dietary patterns (Chapter Five) and maternal 
outcomes, including knowledge, self-efficacy and behaviours (Chapter Six), were 
analysed. This chapter will assess the maternal outcomes of knowledge of child 
feeding, feeding practices, self-efficacy for child feeding and modelling of healthy 
eating, as potential mediators of the intervention effect on child dietary patterns, as 
shown in Figure 7.1.
Figure 7.1 Theoretical model showing proposed mediators of intervention effect on 
child dietary patterns
When analysing an intervention trial it is important to not just assess whether the 
intervention affects the primary outcomes, as was done in Chapter Five, but also how
the effect was achieved. The importance of mediation analyses to assess intervention 
Intervention Ĺ&KLOGµKHDOWK\¶dietary pattern
Ĺ0DWHUQDOQXWULWLRQ
knowledge
Ĺ$SSURSULDWHPDWHUQDO
feeding practices
Ĺ0DWHUQDOVHOI-efficacy 
for child feeding
Ĺ0DWHUQDOPRGHOOLQJRI
healthy eating
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and prevention trials has been previously highlighted by other authors (MacKinnon 
and Dwyer 1993; Cerin and MacKinnon 2008; Lubans, Foster and Biddle 2008;
Lockwood et al. 2010; Noar and Mehrotra 2011), however, relatively few studies 
have undertaken such analyses (Brug 2008; Di Noia and Prochaska 2010).
Mediation analysis tests the theories on which an intervention is based (Noar and 
Mehrotra 2011). This is done by examining firstly whether the intervention leads to 
significant changes in the hypothesised mediators, and secondly whether those 
mediators are related to the primary outcome (Baron and Kenny 1986; MacKinnon 
2008; Cerin, Barnett and Baranowski 2009). It promotes assessment of multiple
aspects of an intervention in addition to the primary outcome, which increases the 
opportunity to highlight both successful and unsuccessful intervention components
(MacKinnon and Dwyer 1993). Additionally, mediation analysis identifies aspects of 
an intervention which may need improvement (i.e. if there is no significant effect on 
a hypothesised mediator), or mediators which may not be important in practice and 
could be removed from the intervention content (i.e. if mediators are not significantly 
associated with the primary outcome) (MacKinnon, Fairchild and Fritz 2007; Di 
Noia and Prochaska 2010). This can inform the development of more parsimonious 
intervention studies (MacKinnon and Dwyer 1993; Reynolds et al. 2002).
In statistical terms, mediation analysis seeks to identify an intermediate variable in 
the causal sequence relating an independent variable to an outcome variable (Baron 
and Kenny 1986; MacKinnon 2008). Different analytic methods specify different 
criteria for establishing mediation. The minimum requirement across methods is that 
a significant association must be found between the independent variable and the 
mediator, and also between the mediator and the outcome when controlling for the 
independent variable. Some methods also specify that the independent variable must 
have a significant direct association with the outcome, such as Baron and Kenny’s
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method (Baron and Kenny 1986), however this is not always the case (MacKinnon 
2008).
7.2 Aims
The aim of this chapter is to assess mediation between the intervention and each of 
the four child dietary patterns identified at conclusion of the Melbourne InFANT 
Program. The four child dietary patterns (one diet quality index and three patterns 
derived by principal components analysis) included three healthy patterns (Obesity 
Protective Dietary Index, fruit pattern and vegetable pattern), and one pattern which 
was neither healthy nor unhealthy (vegemite and bread pattern). The potential 
mediators assessed are the maternal domains of knowledge of child feeding, use of 
feeding practices, self-efficacy for child feeding and modelling of healthy diet. It was 
hypothesised that improved maternal outcomes would mediate the direct intervention 
effect on the healthy dietary patterns identified in Chapter Five.
7.3 Methods 
7.3.1 Primary outcomes
Four child dietary patterns were identified in Chapter Five. An Obesity Protective 
Dietary Index (OPDI) assessed intervention targets including fruits, vegetables and 
non-core foods. Additionally, three patterns were identified in principal components 
analysis (PCA): a ‘fruit’ pattern (factor #1), a ‘vegetable’ pattern (factor #2), and a
‘vegemite and bread’ pattern (factor #3). The OPDI and the three PCA-derived 
patterns are all referred to as dietary patterns for the purposes of this chapter. All
patterns contained food and/or beverage items relevant to intervention targets, and 
hence all are tested in mediation analyses in this chapter. Descriptions of the dietary 
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data collection, the methods utilised to derive these patterns, and the items contained 
within each pattern were presented in Chapter Five.
The four patterns are considered as four distinct primary outcomes in this chapter, 
hence a separate mediation model was tested for each. Though Chapter Five showed 
that the direct intervention effect on some child dietary patterns was not significant, 
it is still possible that there is a significant meditational process (MacKinnon 2008).
In particular, it has been suggested that a non-significant direct intervention effect 
should not preclude mediation analysis in cases where full mediation is likely to be 
the true model and sample size is not large (LeBreton, Wu and Bing 2008). Given 
that the Melbourne InFANT Program intervention did not involve directly providing 
foods to the child, but intended its effect to be via parents, full mediation could be 
expected in this instance and therefore conduct of mediation analyses is appropriate 
in instances of non-significant direct intervention effects.
7.3.2 Mediators
Maternal knowledge of child feeding and nutrition (henceforth referred to as 
nutrition knowledge), feeding practices, self-efficacy for child feeding, and 
modelling of healthy eating (as assessed by maternal diet), are assessed in this 
chapter as potential mediators of the intervention effect on children’s dietary 
patterns. These outcomes were key targets of the intervention because of their likely 
importance in influencing children’s diets, as discussed in Chapter Two, Section 2.4.
The items and factors utilised to assess these outcomes were described in Chapter 
Six. Factor scores (rather than individual item scores) were included in analyses, and
all factor scores were considered as ordered categorical outcomes. In total, 16
maternal outcome factors were assessed as potential mediators in this chapter. This 
represents all factors with DFFHSWDEOH &URQEDFK¶V Į and intraclass correlation 
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coefficients, as analysed in Chapter Six, except those which were excluded due to 
multi-collinearity (as described below). 
Assessment of multi-collinearity of mediators
Prior to conducting mediation analyses, the factors were tested for multi-collinearity 
using bivariate correlations (van der Horst et al. 2010). In instances where 
correlations between factors were greater than 0.6 (van der Horst et al. 2010), factors 
were excluded as necessary to ensure that any mediators entered into the multiple
mediation model were not correlated (Preacher and Hayes 2008). Three factors 
required exclusion from analyses. Firstly, maternal vegetable intake without potatoes 
and vegetable intake with potatoes were highly correlated as expected (0.98), 
therefore only vegetable intake with potatoes was included in mediation analyses.
Secondly, the factor representing total self-efficacy score was excluded from further 
analyses because it was correlated with self-efficacy for promoting healthy foods 
(0.62). Thirdly, total non-core intake was excluded because it was correlated with 
non-core drinks (0.72) and non-core sweet snacks (0.72).
7.3.3 Statistical methods
There are a number of possible statistical methods for conducting mediation analysis, 
such as product of coefficients tests, difference in coefficients tests, causal steps 
methods (commonly Baron and Kenny’s approach), and the joint significance test 
(Kraemer et al. 2002; MacKinnon et al. 2002; Cerin et al. 2006; MacKinnon 2008;
Preacher and Hayes 2008; Krause et al. 2010). These methods were reviewed, and 
consultation with statisticians and experts in mediation analysis was undertaken
(Cerin, E. and van Straalen, M., personal communication, June 2011). Importantly, 
the method utilised in this study needed to allow for inclusion of ordered categorical 
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mediators, and to account for the fact that not all primary outcomes were directly 
influenced by the intervention.
The joint significance test (MacKinnon et al. 2002; Dishman et al. 2004; Cerin et al. 
2006; Mendenhall, Fristad and Early 2009; Krause et al. 2010; Leslie, Cerin and 
Kremer 2010) was considered to be appropriate and statistically rigorous for use with 
such data. The joint significance test minimises Type 1 error and maximises 
statistical power (MacKinnon et al. 2002). Additionally, computation is 
straightforward and it can therefore be utilised in complex models (Krause et al. 
2010). The joint significance test was considered appropriate for use in this study as 
it has previously been utilised for assessing mediators with non-continuous data 
(Leslie, Cerin and Kremer 2010), and does not specify any requirements or 
assumptions for the distribution of variables.
A limitation of the joint significance test is that it does not provide an estimate of the 
magnitude or significance of the mediated effect, making interpretation difficult. The 
product of coefficients test is an alternative mediation analysis method which is 
commonly utilised to provide such estimates (Haerens et al. 2007; Haerens et al. 
2007; Campbell et al. 2008; Cerin and MacKinnon 2008). It has high statistical 
power (MacKinnon et al. 2002), especially in studies without a large sample size
(Cerin et al. 2006), such as this study. It has been recommended for use with 
dichotomous outcomes and mediators (MacKinnon et al. 2007; Cerin and 
MacKinnon 2008), which suggests that it may also be appropriate for other non-
linear outcomes, though the use or reliability of the method to test ordered 
categorical mediators has not previously been reported. However, there is also no 
evidence that ordered logistic regression coefficients cannot be used to calculate the 
mediated effect, in the same way that standardised logistic regression coefficients 
have previously been utilised. The product of coefficients method additionally allows 
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for assessment of both single mediation and multiple mediation (MacKinnon, 
Taborga and Morgan-Lopez 2002; Haerens et al. 2007), which is recommended in 
the assessment of interventions (Cerin, Barnett and Baranowski 2009). Therefore 
product of coefficients analyses were also conducted, to extend the results of the 
joint significance tests, with acknowledgement of the exploratory nature and 
limitations of the product of coefficients method for use with the type of data 
available in this study. 
The joint significance test
Assessing mediation using the test of joint significance involves two steps (Krause et 
al. 2010; Leslie, Cerin and Kremer 2010). Firstly, assessment of the association 
between the independent and mediator variables. There must be a significant 
association between the independent variable (in this case, treatment arm, i.e. 
intervention or control), and the mediator (in this case, each of the maternal 
outcomes), represented by Į in Figure 7.2, to continue with this method. Secondly, 
assessment of the association between the mediator and the outcome variables. There 
must be a significant association between the mediator and the outcome (in this case, 
each of the child dietary patterns) when controlling for the independent variable, 
represented by ȕ in Figure 7.2. Joint significance of both pathways provides evidence 
of mediation, irrespective of whether the direct intervention effect (c) is significant. 
Figure 7.2 Diagram of mediation pathways
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The product of coefficients test
The product of coefficients test is typically based entirely on linear regression 
equations. It therefore requires all mediators and outcome variables to be normally 
distributed in order to meet the assumptions of linear regression equations
(MacKinnon 2008).
As described in Chapter Five, the outcome distributions of each of the four dietary 
patterns (considered the primary outcomes in this chapter) were approximately 
normally distributed, and therefore met the assumptions of linear regression. 
However, the maternal mediators described in Chapter Six were ordered categorical 
outcomes. MacKinnon states that the product of coefficients method may still be 
used with a categorical outcome or mediator (MacKinnon 2008), however, in this 
circumstance calculation of the mediated effect should use standardised coefficients
(MacKinnon and Dwyer 1993; Jasti, Dudley and Goldwater 2008; MacKinnon 2008;
van der Horst et al. 2010). An example of mediation analysis using a dichotomous 
mediator is provided by Jasti and colleagues (Jasti, Dudley and Goldwater 2008), and 
was used as the basis for calculations in this chapter.
Single mediation using the product of coefficients test involves multiplying the Į and 
ȕ regression coefficients, as shown in Figure 7.2, to obtain the PHGLDWHGHIIHFWĮ ȕ.
Given that Į LV WKH FRHIILFLHQW FDOFXODWHG E\ RUGHUHG ORJLVWLF UHJUHVVLRQ GXH WR
Intervention Outcome (eg. child diet pattern)
Mediator (eg. maternal 
nutrition knowledge)
Į
c
ȕ
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categorical mediators), it is this coefficient which requires standardisation. 
According to the example by Jasti and colleagues (Jasti, Dudley and Goldwater 
2008), the standardised coefficient is calculated by dividing the original coefficient 
by the standard error (SE) of the logistic model. The equation for this calculation is: 
stdĮ Į¥ Į2 [YDULʌ2ZKHUHĮLVWKHUHJUHVVLRQFRHIILFLHQWUHSUHVHQWLQJ
the relationship between the mediator and the treatment arm and var(i) is the variance 
(SD2) of the independent variable (treatment arm). Additionally, the standard error of 
the standardised coefficient is also required to assess the significance of the mediated 
effect using the Sobel test (described below). As per the example by Jasti and 
colleagues, the standard error of the standardised coefficient is calculated by dividing 
the original standard error by the standard error of the logistic model. The equation 
for this cDOFXODWLRQLV6(VWGĮ 6(Į¥ Į2 [YDULʌ2/3).
The significance of the mediated effect is assessed using the Sobel test (Sobel 1982),
whereby the mediated effect is divided by its standard error to obtain a z-score.
8VLQJWKHVWDQGDUGLVHGĮ-values, the equation for this calculation is: z = (std(Į[ȕ
¥ (std(Į2 [6(ȕ2 ȕ2 x SEstd(Į2). A z-score > |1.96|, corresponding to a two-tailed 
p-value of 0.05, indicates statistically significant mediation.
Following the single mediation analyses, those mediators which were significant or 
showed trends towards significance in the single mediation models were included in 
the multiple mediation model (Haerens et al. 2007). A single mediation z-score > 
|1.645|, corresponding to a two-tailed p-value of 0.10, was utilised as the inclusion 
criteria. Multiple mediation analysis is conducted to incorporate adjustment for 
potential covariance between the mediators, and to test the independent contribution 
of each mediating variable (Cerin, Barnett and Baranowski 2009). One linear 
regression equation incorporating all the significant single mediators was utilised to 
obtaLQWKHȕ-YDOXHVZKLOHWKHĮ-values remained the same as for the single mediator 
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models. The same equations as those used for single mediation were utilised to 
calculate the mediated effect and associated z-score for each mediator. Once again, a 
z-score > |1.96| was considered to indicate a statistically significant mediating 
association.
Covariates
As described in Chapters Five and Six, the maternal covariates age at childbirth and 
education level, together with child age (at date of first recall), were included in all 
analyses as they are likely to be associated with children’s diets. Child energy intake 
was also included as a covariate because analyses in Chapter Five showed that its 
inclusion impacted the observed intervention effect in some instances. As in all 
previous chapters, analyses also adjusted for clustering (by first-time parents’ group), 
which is common in mediation analyses when recruitment is conducted at a group 
level (Haerens et al. 2007; Haerens et al. 2007; Tak, Te Velde and Brug 2008). Only
those participants who provided complete data for all variables in each test were 
included in that analysis, therefore numbers included in each analysis vary slightly.
7.4 Results
Of the 395 mothers for whom dietary patterns scores were calculated in Chapter 
Five, relevant data regarding maternal mediators was also provided by 357 – 375
mothers, (numbers varied depending on which data was missing for each individual). 
7.4.1 Results of the joint significance tests
ĮSDWKZD\V
For each of the four models, based on the four child dietary patterns, the Į pathways 
were the same. As shown in Table 7.1, two of these Į pathways were significant, 
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indicating a significant association between the intervention and the maternal 
mediators; maternal nutrition knowledge, and maternal use of rewards in child 
feeding. Four further items showed a trend towards significance; maternal use of 
pressure in child feeding (‘Pressure’), intentional modelling of healthy eating 
(‘Modelling’), self-efficacy for limiting unhealthy foods, and intake of non-core 
sweet foods.
ȕSDWKZD\V
The relationship between the mediators and the primary outcomes (ȕ pathways) were 
assessed separately for each of the four child dietary patterns, as shown in Table 7.1. 
For the child Obesity Protective Dietary Index (OPDI) score, 12 of the 16 ȕ pathways 
showed significant associations, and two further pathways showed trends towards 
significance. All trends and associations were in the expected direction. Maternal 
restriction and maternal vegetable variety were the only items which showed no 
association with child OPDI score. For the ‘fruit’ pattern derived from PCA, 11 of 
the 16 ȕ pathways tested showed significant associations, and three further pathways 
showed trends towards significance. For the ‘vegetables’ pattern derived from PCA, 
eight of the 16 ȕ pathways showed significant associations, and two further pathways 
showed trends towards significance. For the ‘vegemite and bread’ pattern derived 
from PCA, four of the 16 ȕ pathways showed significant associations, and one 
further ȕ pathway showed a trend towards significance.
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Tests of joint significance
Higher maternal knowledge of child feeding and lower maternal use of rewards in 
the intervention compared to control arm mediated the intervention effect on each of
the three healthy child dietary patterns: OPDI score, ‘fruit’ pattern and ‘vegetable’ 
pattern, as shown by the jointly significant Į and ȕ values highlighted in Table 7.1.
Additionally, maternal intentional modelling, self-efficacy for limiting unhealthy 
foods and intake of non-core sweet foods also showed trends towards mediation of 
the OPDI and fruit patterns.
7.4.2 Results of the product of coefficients tests
ĮSDWKZD\V
In order to conduct the product of coefficients tests, the Į values presented above 
were standardised, as shown in Table 7.2. 
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Table 7.2 Standardised Į values for product of coefficients tests*
Single mediators n Į (95% CI) VWGĮ
Nutrition knowledge 362 0.94 (0.53, 1.35) 0.50
Pressure 371 -0.49 (-0.98, 0.00) -0.27
Use food as reward 374 -0.77 (-1.46, -0.07) -0.41
Restriction 363 0.15 (-0.22, 0.51) 0.08
Modelling 375 0.44 (-0.05, 0.93) 0.24
Covert control 362 0.13 (-0.27, 0.53) 0.07
Self-efficacy for promoting healthy foods 366 0.26 (-0.13, 0.65) 0.14
Self-efficacy for limiting unhealthy foods 367 0.38 (-0.02, 0.77) 0.21
Self-efficacy for child drinking water 367 0.18 (-0.39, 0.75) 0.10
Fruit intake 359 0.17 (-0.22, 0.55) 0.09
Vegetable intake 359 0.00 (-0.39, 0.39) 0.00
Fruit variety 358 -0.03 (-0.48, 0.41) -0.02
Vegetable variety (with potato) 357 0.03 (-0.43, 0.49) 0.02
Non-core drink intake 358 0.05 (-0.37, 0.46) 0.03
Non-core sweets intake 357 -0.33 (-0.71, 0.05) -0.18
Non-core savoury foods intake 357 0.27 (-0.16, 0.71) 0.15
*All analyses controlled for daily mean energy intake, child age at the first recall, maternal education 
level, maternal age at childbirth and clustering by parent group. Significant results (p < 0.05) are 
presented in bold. Trends towards significance (p < 0.10) are presented in italics.
Mediation model with OPDI score
The mediated effect (VWGĮȕ DQG significance (z-score) for each potential single 
mediator of the child OPDI score is presented in Table 7.3. The z-score of 2.69 
indicates that higher maternal nutrition knowledge in the intervention compared to 
control arm significantly mediated the direct intervention effect on child OPDI score, 
while lower use of food as rewards showed borderline significance as a mediator of 
the same effect. When these variables were entered into a multiple mediation model, 
nutrition knowledge remained a significant mediator, as shown in Table 7.4.
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Table 7.3 Product of coefficients test for single mediators of child OPDI score*
Single mediators n VWGĮ ȕ (95% CI) VWGĮȕ SEVWGĮȕ
z-
score†
Nutrition knowledge 362 0.50 1.68 (0.67, 2.68) 0.84 0.31 2.69
Pressure 371 -0.27 -0.96 (-2.06, 0.15) 0.26 0.20 1.30
Use food as reward 374 -0.41 -3.11 (-4.68, -1.54) 1.29 0.68 1.90
Restriction 363 0.08 -0.31 (-1.22, 0.59) -0.03 0.05 -0.52
Modelling 375 0.24 2.98 (0.00, 1.33) 0.73 0.83 0.87
Covert control 362 0.07 1.44 (0.01, 0.44) 0.11 0.19 0.55
Self-efficacy for 
promoting healthy foods
366 0.14 2.17 (1.12, 3.22) 0.31 0.25 1.24
Self-efficacy for limiting 
unhealthy foods
367 0.21 1.12 (0.28, 1.96) 0.23 0.15 1.54
Self-efficacy for child 
drinking water
367 0.10 1.76 (0.29, 3.23) 0.18 0.29 0.60
Fruit intake 359 0.09 0.95 (0.18, 1.72) 0.09 0.11 0.81
Vegetable intake 359 0.00 0.85 (0.34, 1.36) 0.00 0.09 0.00
Fruit variety 358 -0.02 1.07 (-0.18, 2.32) -0.02 0.13 -0.14
Vegetable variety (with 
potato)
357 0.02 0.68 (-0.60, 1.96) 0.01 0.09 0.13
Non-core drink intake 358 0.03 -1.00 (-1.63, -0.37) -0.03 0.12 -0.22
Non-core sweets intake 357 -0.18 -0.83 (-1.57, -0.09) 0.15 0.11 1.36
Non-core savoury foods 
intake
357 0.15 -1.26 (-2.48, -0.05) -0.19 0.18 -1.06
*All analyses controlled for daily mean energy intake, child age at the first recall, maternal education 
level, maternal age at childbirth and clustering by parent group. 
†Significant results (p < 0.05, equivalent to z-score > |1.96|) are presented in bold. Trends towards 
significance (p < 0.10, equivalent to z-score > |1.645|) are presented in italics.
Table 7.4 Multiple mediation analysis of child OPDI score*
Single mediators VWGĮ ȕ VWGĮȕ SE VWGĮȕ z-score†
Nutrition knowledge 0.50 1.3286 0.67 0.31 2.17
Use food as reward -0.41 -2.6598 1.10 0.66 1.67
*n = 358. All analyses controlled for daily mean energy intake, child age at the first recall, maternal 
education level, maternal age at childbirth and clustering by parent group. 
†Significant results (p < 0.05, equivalent to z-score > |1.96|) are presented in bold. Trends towards 
significance (p < 0.10, equivalent to z-score > |1.645|) are presented in italics.
Mediation model with ‘fruit’ pattern
Chapter 7: Analysis of maternal mediators 
of child dietary patterns
183
The mediated effect (VWGĮȕDQG level of significance (z-score) for each potential 
single mediator of the child ‘fruit’ pattern are shown in Table 7.5. Higher maternal 
nutrition knowledge in the intervention compared to control arm significantly 
mediated the direct intervention effect on child ‘fruit’ pattern score, while lower use 
of food as rewards showed borderline significance as a mediator of the same effect. 
When these variables were entered into a multiple mediation model, nutrition 
knowledge remained a significant mediator, as shown in Table 7.6.
Table 7.5 Product of coefficients tests for single mediators of child ‘fruit’ pattern*
Single mediators n VWGĮ ȕ (95% CI) VWGĮȕ SEVWGĮȕ
z-
score†
Nutrition knowledge 362 0.50 0.26 (0.06, 0.47) 0.13 0.06 2.24
Pressure 371 -0.27 -0.09 (-0.29, 0.10) 0.02 0.03 0.86
Use food as reward 374 -0.41 -0.69 (-1.16, -0.21) 0.28 0.16 1.73
Restriction 363 0.08 -0.09 (-0.24, 0.06) -0.01 0.01 -0.66
Modelling 375 0.24 0.50 (0.15, 0.84) 0.12 0.08 1.52
Covert control 362 0.07 0.40 (0.19, 0.61) 0.03 0.05 0.64
Self-efficacy for 
promoting healthy foods 366 0.14 0.21 (0.03, 0.40) 0.03 0.03 1.14
Self-efficacy for limiting
unhealthy foods 367 0.21 0.26 (0.06, 0.45) 0.05 0.03 1.52
Self-efficacy for child 
drinking water 367 0.10 0.52 (0.08, 0.96) 0.05 0.09 0.60
Fruit intake 359 0.09 0.16 (0.04, 0.27) 0.01 0.02 0.81
Vegetable intake 359 0.00 0.08 (-0.00, 0.15) 0.00 0.01 0.00
Fruit variety 358 -0.02 0.24 (-0.01, 0.50) 0.00 0.03 -0.14
Vegetable variety (with 
potato) 357 0.02 0.23 (0.00, 0.45) 0.00 0.03 0.13
Non-core drink intake 358 0.03 -0.17 (-0.29, -0.05) 0.00 0.02 -0.22
Non-core sweets intake 357 -0.18 -0.12 (-0.25, 0.01) 0.02 0.02 1.27
Non-core savoury foods 
intake 357 0.15 -0.34 (-0.53, -0.16) -0.05 0.04 -1.16
*All analyses controlled for daily mean energy intake, child age at the first recall, maternal education 
level, maternal age at childbirth and clustering by parent group. 
†Significant results (p < 0.05, equivalent to z-score > |1.96|) are presented in bold. Trends towards 
significance (p < 0.10, equivalent to z-score > |1.645|) are presented in italics.
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Table 7.6 Multiple mediation analysis of child ‘fruit’ pattern score*
Single mediators VWGĮ ȕ VWGĮȕ SE VWGĮȕ z-score†
Nutrition knowledge 0.50 0.1958 0.098576 0.0501 1.97
Use food as reward -0.41 -0.6723 0.27788 0.1769 1.57
* n = 358. All analyses controlled for daily mean energy intake, child age at the first recall, maternal 
education level, maternal age at childbirth and clustering by parent group. 
†Significant results (p < 0.05, equivalent to z-score > |1.96|) are presented in bold.
Mediation model with ‘vegetable’ pattern
The mediated effect (VWGĮȕDQG level of significance (z-score) for each potential 
single mediator of the child ‘vegetable’ pattern was calculated, as shown in Table 
7.7. Higher maternal nutrition knowledge in the intervention compared to control 
arm significantly mediated the direct intervention effect on child ‘vegetable’ pattern 
score, while lower use of food as rewards showed borderline significance as a 
mediator of the same effect. When these variables were entered into a multiple 
mediation model, neither mediator remained significant, as shown in Table 7.8.
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Table 7.7 Product of coefficients tests for single mediators of child ‘vegetable’ 
pattern*
Single mediators n VWGĮ ȕ (95% CI) VWGĮȕ SEVWGĮȕ
z-
score†
Nutrition knowledge 362 0.50 0.19 (0.03, 0.35) 0.10 0.05 2.14
Pressure 371 -0.27 -0.20 (-0.40, 0.00) 0.05 0.04 1.39
Use food as reward 374 -0.41 -0.39 (-0.61, -0.17) 0.16 0.09 1.84
Restriction 363 0.08 -0.20 (-0.36, -0.05) -0.02 0.02 -0.75
Modelling 375 0.24 0.13 (-0.13, 0.38) 0.03 0.04 0.87
Covert control 362 0.07 0.22 (0.03, 0.41) 0.02 0.03 0.55
Self-efficacy for 
promoting healthy foods 366 0.14 0.33 (0.12, 0.55) 0.05 0.04 1.20
Self-efficacy for limiting
unhealthy foods 367 0.21 0.12 (-0.04, 0.27) 0.02 0.02 1.18
Self-efficacy for child 
drinking water 367 0.10 -0.01 (-0.27, 0.25) 0.00 0.01 -0.10
Fruit intake 359 0.09 0.14 (0.02, 0.26) 0.01 0.02 0.80
Vegetable intake 359 0.00 0.08 (-0.03, 0.19) 0.00 0.01 0.00
Fruit variety 358 -0.02 0.31 (0.07, 0.55) -0.01 0.04 -0.14
Vegetable variety (with 
potato) 357 0.02 0.18 (-0.09, 0.44) 0.00 0.02 0.13
Non-core drink intake 358 0.03 -0.16 (-0.28, -0.04) 0.00 0.02 -0.22
Non-core sweets intake 357 -0.18 -0.12 (-0.27, 0.02) 0.02 0.02 1.19
Non-core savoury foods 
intake 357 0.15 -0.12 (-0.33, 0.10) -0.02 0.02 -0.82
*All analyses controlled for daily mean energy intake, child age at the first recall, maternal education 
level, maternal age at childbirth and clustering by parent group. 
†Significant results (p < 0.05, equivalent to z-score > |1.96|) are presented in bold. Trends towards 
significance (p < 0.10, equivalent to z-score > |1.645|) are presented in italics.
Table 7.8 Multiple mediation analysis of child ‘vegetable’ pattern score*
Single mediators VWGĮ ȕ VWGĮȕ SE VWGĮȕ z-score†
Nutrition knowledge 0.50 0.1123 0.056537 0.042 1.35
Use food as reward -0.41 -0.4289 0.177276 0.0915 1.94
* n = 358. All analyses controlled for daily mean energy intake, child age at the first recall, maternal 
education level, maternal age at childbirth and clustering by parent group. 
†Trends towards significance (p < 0.10, equivalent to z-score > |1.645|) are presented in italics.
Mediation model with ‘vegemite and bread’ pattern
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The mediated effect (VWGĮȕand level of significance (z-score) for each potential 
single mediator of the child ‘vegemite and bread’ pattern was calculated, as shown in 
Table 7.9. No maternal variables acted as single mediators of the intervention effect 
on child ‘vegemite and bread’ pattern, therefore multiple mediation was not tested.
Table 7.9 Product of coefficients tests for single mediators of child ‘vegemite and 
bread’ pattern*
Single mediators n VWGĮ ȕ (95% CI) VWGĮȕ SEVWGĮȕ
z-
score
Nutrition knowledge 362 0.50 0.06 (-0.10, 0.22) 0.03 0.04 0.74
Pressure 371 -0.27 -0.10 (-0.33, 0.12) 0.03 0.03 0.82
Use food as reward 374 -0.41 0.01 (-0.28, 0.29) 0.00 0.06 -0.05
Restriction 363 0.08 -0.10 (-0.28, 0.08) -0.01 0.01 -0.64
Modelling 375 0.24 -0.02 (-0.30, 0.27) 0.00 0.03 -0.11
Covert control 362 0.07 -0.04 (-0.23, 0.16) 0.00 0.00 -0.55
Self-efficacy for 
promoting healthy foods 366 0.14 0.22 (0.03, 0.40) 0.03 0.03 1.14
Self-efficacy for limiting
unhealthy foods 367 0.21 -0.04 (-0.21, 0.14) -0.01 0.02 -0.42
Self-efficacy for child 
drinking water 367 0.10 0.32 (0.12, 0.53) 0.03 0.05 0.61
Fruit intake (serves) 359 0.09 -0.06 (-0.18, 0.06) -0.01 0.01 -0.65
Vegetable intake (serves) 359 0.00 0.15 (0.05, 0.24) 0.00 0.02 0.00
Fruit variety 358 -0.02 -0.25 (-0.46, -0.03) 0.00 0.03 0.14
Vegetable variety (with 
potato) 357 0.02 -0.16 (-0.41, 0.10) 0.00 0.02 -0.13
Non-core drink intake 358 0.03 0.11 (-0.03, 0.26) 0.00 0.01 0.21
Non-core sweets intake 357 -0.18 -0.02 (-0.15, 0.11) 0.00 0.01 0.29
Non-core savoury foods 
intake 357 0.15 0.22 (-0.00, 0.44) 0.03 0.03 1.05
*All analyses controlled for daily mean energy intake, child age at the first recall, maternal education 
level, maternal age at childbirth and clustering by parent group.
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7.5 Discussion
This chapter examined maternal knowledge of child feeding, use of feeding 
practices, self-efficacy for child feeding and modelling of healthy diet as potential 
mediators of the direct effect of the Melbourne InFANT Program on child dietary 
patterns post-intervention. These analyses are novel and valuable because they have 
the ability to inform the targets and content of future such interventions by 
highlighting maternal domains which are likely to be most important to achieving an 
impact on young children’s diets.
Two methods of mediation analyses were used, and both showed broadly consistent 
findings. No mediation of the ‘vegemite and bread’ pattern was observed, which was 
expected given that the pattern did not represent either more or less healthy diets, and 
therefore would not be expected to alter as a result of the intervention. However, 
higher maternal knowledge of child feeding and nutrition, and lower use of foods as 
rewards, by parents in the intervention arm mediated the positive intervention effect 
on the three healthy child dietary patterns: Obesity Protective Dietary Index (OPDI)
score, ‘fruit’ pattern and ‘vegetable’ pattern. 
These findings indicate that improving maternal nutrition knowledge may be 
sufficient to achieve small improvements in child dietary patterns, even with minimal 
concurrent improvements in maternal behaviours and self-efficacy. The finding of 
improved knowledge as a mediator of the intervention effect is consistent with other 
health promotion studies in older children and adults (Langenberg et al. 2000;
Reynolds et al. 2004; Campbell et al. 2008). An important distinction and strength of 
this study, however, was that knowledge was measured by a set of 12 items, rather 
than a single item as was the case in each of the three aforementioned trials. The 
cumulative results of these studies highlight the value and importance of 
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improvements in knowledge, and suggest that maternal knowledge can directly 
impact on children’s diets, but that the effect of knowledge alone may be quite small.
Additionally, reduced use of rewards in feeding in the intervention compared to 
control arm was found to be a consistent mediator of the intervention effect on the 
three healthy dietary patterns. This finding is novel and informative, given parental 
feeding practices have not previously been assessed as mediators of any nutrition 
promotion intervention. It highlights the benefits of including parental feeding 
practices as targets of an intervention, and a need for further investigation of reasons 
why or whether some feeding practices may be more amenable to intervention 
influence than others.
While Chapter Six showed a significant intervention effect on four maternal 
outcomes / mediators, only two were significant in the analyses in this chapter. 
Namely, the intervention associations with maternal nutrition knowledge and use of 
food as a reward remained significant, but not use of pressure in child feeding and 
intake of sweet non-core snacks. This difference may be due to the reduced sample
size for analyses in this chapter, given the smaller number who completed all 
relevant aspects of data collection and could be included in mediation analyses. 
It is interesting that Chapter Five showed that the intervention did not have a 
significant direct effect on the ‘fruit’ and ‘vegetable’ dietary patterns, yet mediation 
of these two patterns by maternal nutrition knowledge and use of foods as rewards 
was demonstrated. Mediation of a non-significant direct intervention effect may be 
more appropriately termed an ‘indirect effect’ (Holmbeck 1997). The reason for this 
finding is uncertain. Cerin and MacKinnon (Cerin and MacKinnon 2008) suggest 
that this may occur if statistical power is inadequate, or if an opposing meditational 
process operated to reduce the direct intervention effect (i.e. if the intervention had 
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any unintentional negative effects on unmeasured mediators). For example, other 
trials have reported unintended intervention effects on mediators, such as increased 
perceived barriers to physical activity or a low fat diet (Dunton, Schneider and 
Cooper 2007; Haerens et al. 2007). While no such opposite effects were seen in the 
variables assessed in this study, there may be other potential mediators which were 
not measured.
Important findings from these mediation analyses were the significant associations
between many of the potential mediators and the three healthy child dietary patterns 
DV VKRZQ E\ VLJQLILFDQW ȕ SDWKZD\V in Table 7.1). Such associations support the 
conceptual model behind the choice of maternal targets of the Melbourne InFANT 
Program (i.e. the maternal outcomes were related to the child dietary patterns in the 
expected direction, even if the maternal outcomes were not influenced by the 
intervention). These findings highlight that these are worthy intervention targets for 
future programs because they are likely to influence child diets. However, the 
intervention methods to influence these mediators (and achieve significant Į
pathways) may benefit from refinement in future trials. 
Notable exceptions, with non-significant ȕ SDWKZD\V, were that maternal use of 
pressure showed only trends towards associations with OPDI score and the 
‘vegetable’ pattern, without significant associations. Additionally, higher maternal 
restriction was associated with lower child scores on the ‘vegetable’ pattern, but not 
with either of the other healthy patterns. Furthermore, higher maternal vegetable 
variety was associated with higher child scores on the ‘fruit’ pattern, but was not 
associated with child OPDI score or ‘vegetable’ pattern score. These findings may 
indicate that these three maternal variables are actually not as influential as the other 
variables assessed, though there are also a number of other potential explanations for 
these findings. Firstly, it is possible that the importance of these particular maternal 
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variables is more relevant for older children. Additionally, it has previously been 
shown that parental correlates of different child eating behaviours are not always the 
same (for example, fruit intakes and vegetable intakes may have different correlates, 
as may different dietary patterns) (Gibson, Wardle and Watts 1998; North and 
Emmett 2000; Rasmussen et al. 2006). It is possible that the results presented here 
are reflective of such differences, with some maternal influences associated with 
only one dietary pattern. Furthermore, it is recognised that the tool utilised to 
measure these feeding practices may benefit from further refinement for use in this 
population. These findings warrant further investigation.
Comparison of the results from these mediation analyses to other studies was 
difficult because no previous studies have been identified which have assessed 
maternal mediators of young children’s diets following a health promotion 
intervention. Studies which have assessed mediation of such interventions directed at 
older children have primarily assessed children’s own knowledge, behaviours and 
beliefs as potential mediators (Reynolds et al. 2002; Reynolds et al. 2004; Bere et al. 
2005; Haerens et al. 2007; Chin A Paw et al. 2008; Tak, Te Velde and Brug 2008).
While three of those papers did report parental diet and home fruit and vegetable 
availability (Reynolds et al. 2002; Reynolds et al. 2004; Bere et al. 2005), they were 
not found to be significant mediators of the intervention effect on child diets, likely 
due to the school-based nature of the studies and consequent minimal parental 
involvement. The authors of one study, which found no significant intervention 
effect on children’s diets, postulated that their null result may have been due to the 
lack of effect on those hypothesised mediators (Bere et al. 2005).
Choosing the appropriate method to conduct mediation analyses for this study was
challenging, due to the number of methods available, and the inconsistencies and 
omissions of previous papers reporting mediation analyses. There have also been 
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computational challenges associated with many of the methods, however, methods, 
syntax, and commands for use within statistical programs to conduct mediation 
analyses are becoming more readily available, as the value and importance of 
conducting mediation analyses, and the limitations of existing methods, become 
more widely recognised (Cerin and MacKinnon 2008; Jasti, Dudley and Goldwater 
2008; MacKinnon 2008). These methods should ideally be considered when 
designing, as well as analysing, future interventions and assessment tools, in order to 
best facilitate post-intervention mediation analyses. 
A limitation of this study was the modest sample size, which was reduced to 375 
participants who provided adequate data to assess both child dietary patterns and at 
least one maternal mediator. It is recognised that small sample sizes can limit the 
analytic techniques appropriate for use, and make it difficult to detect statistically 
significant mediation effects, particularly if the effect size is also small (Cerin et al. 
2006). A paper by Fritz and MacKinnon (Fritz and MacKinnon 2007) has suggested 
that a sample size of approximately 405 is required for 0.8 power to detect a 
PHGLDWLRQHIIHFWLIHLWKHUĮRUȕ are small. In Chapter 6 of this thesis, when n = 400 -
433, four maternal outcomes were shown to significantly improve in the intervention 
group compared to control group. Yet with the reduced sample size in this chapter, 
only two of those maternal outcomes rePDLQHGVLJQLILFDQWĮSDWKZD\V
It is also acknowledged that the cross-sectional nature of the data utilised for these 
analyses does not account for possible bi-directional relationships between maternal 
mediators and child dietary patterns (Ventura and Birch 2008). As previously 
discussed in Chapter Four, longitudinal assessment was not conducted in this study,
given that parent and child behaviours regarding feeding practices and self-efficacy 
would not yet have been established when children were aged three months. Future 
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studies, including follow-up of the Melbourne InFANT Program participants, should 
incorporate longitudinal assessments into mediation models, in order to confirm the 
theoretical underpinnings and directions of influence.
Strengths of this study are described in the preceding two chapters, with regard to 
rigorous dietary assessment, use of dietary patterns at outcomes, and use of 
previously validated tools to assess maternal outcomes where possible. Additionally, 
the assessment of a number of potential mediators, and the use of factors and scores 
rather than individual questionnaire items as mediators, distinguishes this 
randomised controlled trial. Furthermore, this is the first study known to have 
assessed maternal mediators of a health promotion intervention aimed at improving 
young children’s diets. 
7.6 Conclusion
This chapter has integrated the results of the two preceding chapters, reporting the 
impact of the Melbourne InFANT Program on child dietary patterns and maternal 
knowledge, feeding practices, self-efficacy and modelling. It has shown that 
increased maternal nutrition knowledge and reduced maternal use of rewards in child 
feeding both mediated the direct intervention effect on healthy child dietary patterns. 
This chapter has also highlighted that the targeted potential mediators of the 
Melbourne InFANT Program were appropriate, as most were significantly associated 
with the healthy child dietary patterns. Future research could consider means by 
which these mediators may be more effectively targeted in interventions to promote 
behaviour change.
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In this chapter, maternal use of food as a reward was found to be a mediator of the 
intervention effect on the healthy child dietary patterns using the joint significance 
test, and showed trends towards significance using the product of coefficients test. 
However, the other feeding practices assessed did not act as mediators, primarily 
because they were not improved as a result of the intervention. This differential 
effect on the various maternal feeding practices was not due to greater emphasis on 
use of rewards during the intervention, which suggests a need for further 
investigation of the reasons behind maternal choice of feeding practices. The 
following chapter presents a qualitative study investigating mothers’ perceived 
influences on their use of feeding practices.
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Chapter 8: Qualitative exploration of mothers’ 
perceived influences on their child feeding 
practices9
8.1 Introduction
The previous chapters have described analyses and results based on quantitative 
information collected from the Melbourne InFANT Program. As presented in 
Chapter Five, the intervention was shown to influence some parental feeding 
practices, such as reducing use of rewards in child feeding. However, other targeted 
feeding practices remained unaffected, for example, the use of covert restriction. 
These results therefore raise further questions about the range of influences
impacting parents’ use of feeding practices, and parents’ perceptions of the relative 
importance of such influences. In order to explore these questions, a qualitative study 
was undertaken with a subsample of participants from the Melbourne InFANT 
Program. 
No prior studies have assessed influences on parents’ use of feeding practices. The 
few related qualitative studies have typically focussed on breastfeeding (Thairu et al. 
2005), timing of weaning and the foods a child is provided (Synnott et al. 2007), or 
which feeding practices a parent uses (Sherry et al. 2004; Carnell et al. 2011). While 
one of those studies also contained some questions regarding why particular feeding 
9 Aspects of this chapter have been presented at the International Society of Behavioural Nutrition and 
Physical Activity (June 2011) and Dietitians Association of Australia (May 2011) conferences, see 
Appendix 8A.
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practices were employed, it asked only about motivations for using particular 
practices, but did not investigate sources of information on feeding (Carnell et al. 
2011). The motivations for promoting and restricting intake identified in that study
included practical reasons, such as time pressures or short-term appetite 
management, and also concerns regarding weight, cost and health.
Other studies have focussed primarily on examining one influence, such as parental 
beliefs (Redsell et al. 2010), or child factors (Chaidez, Townsend and Kaiser 2011),
rather than exploring a variety of potential sources of information and influence. For 
example, Chaidez and colleagues identified that child cues and food preferences 
were important influences on the foods and quantities that parents provided their 
toddlers. In Australia, a study of parents with children aged under two years assessed 
parental sources of nutrition information, and found that maternal and child health 
nurses (MCHNs) followed by family and friends were cited most frequently (Graham 
et al. 1999). However, that data was collected by surveys in which parents selected 
the five most utilised sources of nutrition information from a predefined list, without 
options to rank the importance of those sources, and the focus was on overall 
nutrition, not on feeding practices. 
Qualitative research methods are useful for in-depth exploration of new research 
questions. As described in Chapter Two, research into parental use of feeding 
practices is increasing, as shown by the recent design and use of many different 
quantitative instruments to measure these practices. However, there has been little 
investigation of why parents use particular feeding practices, or why some practices 
might be more amenable to change through interventions than others. A qualitative 
study has capacity to explore these questions in relation to the Melbourne InFANT 
Program. It also has the potential to provide information for future interventions in 
this area, about why some aspects of an intervention were successful, and what 
improvements could be made. 
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In the preceding chapters, maternal feeding practices have been defined for 
quantitative assessment by the Child Feeding Practices Questionnaire (Musher-
Eizenman and Holub 2007). However, due to the qualitative nature of this chapter, 
feeding practices are able to be more broadly defined as any practice undertaken 
within the family food environment likely to influence a child’s intake. This chapter 
examines maternal views regarding influences on their child feeding practices, 
including whether an intervention (the Melbourne InFANT Program) that promoted 
recommended feeding practices and strategies was perceived as being influential in 
mothers’ adoption of such practices.
8.2 Aims
The aims of this chapter are:
x To describe the methods of a qualitative study investigating feeding practices, 
undertaken with participants from the intervention arm of the Melbourne 
InFANT Program; and
x To describe maternal perceptions of influences on their feeding practices, and 
identify whether there are any influences consistently identified as most 
important, including whether the Melbourne InFANT Program was 
considered by mothers to have influenced their feeding practices.
8.3 Methods
Ethics approval for this extension to the Melbourne InFANT Program was granted 
by Deakin University Human Research Ethics Committee (ID: EC 175-2007) and the 
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Victorian Office for Children (ref: CDF/07/1138). Demographic data was collected 
from the Melbourne InFANT Program surveys, which participants had previously 
completed. In addition to the questions regarding feeding practices, the qualitative 
interviews included questions to inform a process evaluation of the Melbourne 
InFANT Program, however, analysis of those responses was not part of this thesis.
8.3.1 Recruitment
Mothers were eligible for this qualitative study if they: had participated in the 
intervention arm of the Melbourne InFANT Program; remained enrolled at the 
conclusion of the trial; had provided complete data for the main study final outcomes 
by February 2010; and to reduce bias, were not involved in a group facilitated by the 
candidate. All eligible participants from 16 groups in the intervention arm whose 
final intervention session occurred between September and December 2009 were 
invited (seven groups facilitated by the candidate during this period were excluded). 
Between February and April 2010, 81 mothers were invited to participate in the 
qualitative study, and were posted a cover letter, plain language statement, consent 
form and reply-paid envelope (see Appendix 8B). Mothers were asked to indicate 
their consent by reply mail, and if agreeable were contacted by phone to schedule the 
telephone interview. Mothers were offered a $10 gift voucher and a small gift (lunch-
box) in appreciation of their time.
8.3.2 Interviews
One-to-one interviewing by telephone was deemed the most appropriate qualitative 
methodology for this study. Flexible interview times and participants being able to 
complete the interview from home were considered important benefits of this 
method, allowing for inclusion of a variety of participants. For example, those 
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working full-time or without child care would have found it difficult to attend a focus 
group discussion. The main disadvantages of telephone interviewing are likely to be 
the absence of visual cues, such as gestures, facial expressions or body language 
(Musselwhite et al. 2007; Novick 2008). However, telephone interviewing was likely 
to be more acceptable to these participants than conducting visits to homes, as it was 
less invasive and allowed greater flexibility with interview times. Other advantages 
of telephone interviewing include cost-effectiveness, maintaining greater participant 
anonymity and reducing social pressure (Neuman 2006; Musselwhite et al. 2007;
Novick 2008). Most importantly, telephone interviewing is recognised as an effective 
and appropriate method of qualitative data collection (Neuman 2006; Musselwhite et 
al. 2007; Novick 2008).
Interviews were conducted by either the candidate (n = 20) or an experienced 
qualitative interviewer (n = 6) who also worked on the Melbourne InFANT Program. 
The interviews were semi-structured and used a short series of open-ended questions 
to assist parents in identifying their use of child feeding strategies and the influences 
on those (see Appendix 8C). Questions were developed in consultation with experts 
in the area and based on relevant literature. Relevant prompts were provided where 
necessary (also outlined in Appendix 8C). Though prompts may have reduced the 
spontaneity of responses in a few instances, parents were not specifically prompted 
to discuss each of the themes, so it is important to note when interpreting results that 
the number of people cited reporting each theme are those who spontaneously made 
relevant statements.   
During interviews, brief notes were taken by the interviewer, and interviews were 
also tape-recorded, then transcribed verbatim by an external company experienced in 
this process. The transcriptions were checked for completeness by the candidate 
against the written interview notes and recordings, and then collated for analysis.
Chapter 8: Qualitative exploration of mothers’ perceived 
influences on their child feeding practices
199
8.3.3 Analysis
Thematic analysis of data was undertaken manually by the candidate as described by 
Neuman (Neuman 2006). Thematic analysis is a data-driven approach, whereby 
themes are determined by repeated reading of transcripts, and extraction and 
grouping of relevant and recurring ideas.  Multiple passes of the transcripts were 
made to identify themes and then all relevant statements were coded in a tabular 
thematic framework to facilitate analysis. In this framework, each interview 
corresponded to one line, and each theme corresponded to one column, similar to that 
described by Carnell and colleagues (Carnell et al. 2011).
Where possible, the feeding practices described by parents were classified as
‘recommended’ or ‘not recommended’, in order to determine whether influences had 
a ‘positive’ or ‘negative’ effect on practices. Recommended feeding practices include 
those advised by experts, such as division of responsibility (Satter 1995), and those 
practices associated with healthier child diets, as described in Chapter Two and 
Appendix 2D.  Examples include modelling of healthy eating (Cooke et al. 2003;
Vereecken, Keukelier and Maes 2004; Robinson et al. 2007), eating family meals 
together (Cooke et al. 2003), promoting child control of their eating (Patrick et al. 
2005; Kröller and Warschburger 2008), and avoiding use of food as a reward 
(Vereecken, Keukelier and Maes 2004; Kröller and Warschburger 2008).
Eight major themes were identified regarding parents’ perceived influences on their 
child feeding practices. Broadly these were classified into three groups – external 
influences, family and household influences and internal (personal) determinants. 
External influences were those which parents were taught or observed, including: the 
Melbourne InFANT Program; information sources (health professionals / media / 
literature); learning from peers; and parents’ own upbringing. Family and household 
influences were those of the immediate family circumstances (mother, child and 
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others living in the household). These were typically evolving as the family 
environment changed and the child grew, and included: learning from child and 
experiences; practical considerations; and family setting. Finally, internal influences 
were those which parents identified as their own beliefs. Results are presented under 
these themed headings.
8.4 Results
8.4.1 Sample description
Telephone interviews were conducted with 26 mothers (32% of those invited), who 
came from 16 different intervention groups. Eighteen of the mothers had attended at 
least three of the intervention sessions, while the other eight participants had attended 
one or two sessions each, as shown in Table 8.1. All participants had completed the 
intervention at least three months prior to their interview.
Demographic details of all interviewees are also outlined in Table 8.1. The mean age 
of participants was 34 years, and their children were approximately two years of age 
at time of interview. Twenty-five of the participants were first-time mothers, while 
one had a teenage daughter in addition to a young child. All mothers but one were 
married or living in a de facto relationship, and 16 were employed. Four participants 
reported education level of high school or lower, four had certificate or trade 
qualifications and 18 had tertiary qualifications.
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Table 8.1 Characteristics of qualitative interview participants
Partici-
pant
Education Level* Marital 
Status*
Employment status* Age at 
interview 
(years)†
Intervention 
Sessions 
Attended
1 Higher university Married Employed part-time 39 2
2 Year 12 Married Student 32 4
3 Trade/apprenticeship Married Home duties full time 33 5
4 Certificate / diploma Married Home duties full time 46 5
5 Year 12 De facto Employed part-time 36 5
6 Certificate / diploma Separated Home duties full time 33 1
7 University Married Employed part-time 37 6
8 No formal education Married Home duties full time 29 5
9 University Married Employed part-time 32 2
10 University De facto Home duties full time 35 2
11 University Married Employed part-time 29 6
12 University Married Employed part-time 29 6
13 Higher university Married Employed full-time 28 5
14 University Married Home duties full time 34 6
15 Year 10 Married Employed part-time 35 2
16 Certificate / diploma Married Employed part-time 33 6
17 Higher university Married Employed full-time 35 4
18 Higher university Married Employed part-time 32 1
19 Higher university Married Home duties full time 42 3
20 University De facto Employed part-time 36 2
21 Higher university Married Employed part-time 37 4
22 Higher university Married Employed part-time 31 6
23 Higher university Married Employed part-time 37 5
24 Higher university Married Maternity leave 36 1
25 Higher university Married Employed part-time 34 3
26 University Married Maternity leave 30 6
*Information about education level, marital status and employment status was collected during the 
final survey for the Melbourne InFANT Program, which mothers completed three to six months prior
to their interview.
†Participants’ age at interview was calculated based on their previously collected date of birth and the 
interview date.
8.4.2 External influences
The Melbourne InFANT Program
Most participants reported that the Melbourne InFANT Program had some influence 
on their feeding practices. Twenty-one parents named specific practices they had 
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learnt from the program. These included the importance of eating together, 
continuing to offer previously rejected foods, and promoting appropriate child 
control of intake (for example, not forcing children to finish their meals).
The remaining parents reported that the program was useful to some extent, but did 
not list any specific examples, or felt that they had learnt more about what to feed 
their child, rather than feeding practices. For example, in response to the question 
‘Do you think that the InFANT program influenced how you feed your child?’, one 
respondent said: ‘Yes… Probably more the portion sizes and stuff like that... so it’s 
probably not so much the way but what I actually feed him (#4)’.
In particular, one of the key messages of the project was based on the concept 
proposed by Satter (Satter 1995) known as ‘division of responsibility’. In the 
intervention, the slogan ‘Parents Provide, Children Decide’ sought to operationalise
this. Associated feeding strategies were that children should not be forced to finish 
their meal, and should not be offered alternatives or bribes/rewards if they do not 
finish their meal. These were the messages parents most frequently reported learning, 
with 10 participants spontaneously recalling the slogan: ‘The thing that I’ve taken 
away as the strongest point was “Parents Provide, Children Decide”’ (#23).
In addition to those who recalled “Parents Provide, Children Decide”, another two 
parents said that they learnt not to force their children to finish their meals, while a 
further four said that they learnt not to offer alternatives if their child didn’t eat what 
was offered. These learnings also reflected key strategies promoted in the 
intervention regarding division of responsibility. For example, one participant stated
‘information that I got from InFANT about offering them healthy things, but then, if 
they don’t want it, not giving them something in substitute’ (#13).
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As well as remembering the messages about division of responsibility, parents 
reported how their feeding practices had changed or been influenced by the 
Melbourne InFANT Program: ‘I keep thinking about what you guys have taught us –
that basically we provide it and they decide what they’re going to eat. I try and let it 
go and not force feed...’ (#3). Examples were also provided of the influence of the 
intervention overriding other influences, such as parents’ own upbringing: ‘Parents 
Provide, Kids Decide – I hadn’t heard of that before. When I was feeding (my child), 
(my Mum) would say “she’s gotta finish her food”, and I’d be like “no… she doesn’t 
have to finish it” ’ (#17).
Additionally, parents identified that they had found the practice of division of 
responsibility new and useful when feeding their child. For example, ‘Being told that 
allowing children to determine quantities was... a complete change to what I had 
grown up with – so that was useful and new to me’ (#9). Furthermore, one parent 
reported that she felt the use of this feeding practice was so important that it was a 
predominant influence on her child’s overall eating behaviours: ‘Just mainly that you 
decide what they’re eating, or you provide the food, and then they decide whether 
they eat it or not – I thought that was really good… (my child) is a good eater and I 
think a lot of that is to do with what I learnt from the program’ (#26).
A separate, commonly recalled message from the Melbourne InFANT Program,
mentioned by eight parents, was the importance of eating together and family 
modelling: ‘As far as all eating together, that’s come from InFANT. And eating the 
same food, that’s come from InFANT as well’ (#16). Some parents had started eating 
with their child since discussions during the intervention, and acknowledged 
resulting improvements in their child’s eating and eating behaviour. For example,
‘Before we would feed (our child) and then put him to bed and then have dinner 
ourselves. But (the InFANT dietitian) said start giving him what you’re eating and 
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eat with him, and from that day on, we have eaten with him every time and its worked 
so much better for all of us, and that is the best thing I got from the sessions’ (#16).
Yet another practice which six parents reported learning through the Melbourne 
InFANT Program was to continue to offer previously rejected foods. Once again, 
parents provided examples of how this information had influenced not only their 
knowledge, but also the way they fed their child. For example, ‘One thing I found 
useful was about fussy eating... (to) just keep offering it for a number of days… 
because I would have only gone for probably three or four offers before leaving it for 
a few months but… they were suggesting going more for like ten offers’ (#12). 
The importance of parents not showing their stress or emotion around meals and 
eating was another practice which five parents reported learning from the Melbourne 
InFANT Program: ‘There were some really stressful times, and I remember thinking 
to the information from the InFANT Program – how we can’t allow our stress to 
show because it’s only going to make the whole thing worse’ (#17). Discussion of 
this practice during intervention sessions had been facilitated by a ‘key message’, 
which was spontaneously recalled by one parent: ‘I remember from the InFANT 
Project, “the more you fuss, the more they fuss”…’ (#26).
Appropriate home food availability was a final practice which one parent reported 
was influenced by The Melbourne InFANT Program: ‘(It has) definitely influenced 
how I shop and what I keep in the pantry and what I give him’ (#22). While a number 
of others reported that the program made them more conscious of what they fed their
child, they did not provide specific examples of behaviours that were directly 
influenced.
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In one instance, a parent clearly confused two of the messages promoted by the 
Melbourne InFANT Program (multiple offering of foods to increase liking and not 
offering alternatives is a meal is not eaten), and thus reported adopting a feeding 
practice which is not recommended: ‘...that’s definitely InFANT, because I wouldn’t 
normally have done that – I might have offered her, like, you know, one other 
alternative, but I wouldn’t have, like, offered her 15 alternatives’ (#7). However, that 
parent also reported learning a number of appropriate feeding practices.
One parent summed up the influence of the Melbourne InFANT Program by saying 
that, while she found it difficult to follow all the recommendations, she felt it set the 
benchmarks for ideal practices: ‘I think generally the program had an influence on 
how I approached feeding, and it very much informed the standard I wanted to set, 
so I used that as my way of defining best practice... whatever I was taught I accepted, 
like, after critical thought, I thought “no, that’s good, that’s what I want to be 
doing”’ (#9).
All parents identified numerous influences on their feeding practices, and the 
amalgamation of many learnings and experiences was described as providing a 
combined influence. One parent articulated how the Melbourne InFANT Program 
was a part of that combination: ‘It’s probably a combination of, you know, what you 
experience when you grow up and what you read and what you see and, you know, 
your whole attitude to food, and then certainly information you’re provided with 
during programs like InFANT’ (#10).
Information sources – health professionals, media and literature
Another important external influence was that of other information sources, with 
some parents reporting that they actively sought out information from health 
professionals, media and literature. Seven parents reported ‘reading’ as a source of 
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information about child feeding, and when this was further described, books were 
predominantly mentioned, for example: ‘I actually read it in the book... the Mighty 
Toddler’ (#4). The internet was also mentioned by three parents: ‘You’ve got to love 
the Better Health Channel, and just Google in general’ (#12), and sometimes a
combination of such sources: ‘If not InFANT it was usually the internet… and also, 
actually, a book I’ve read recently’ (#19). Television programs were also mention by 
two mothers. For example, ‘I’d read about people in France, (and saw) on TV that 
the reason why they’re not fat is because they don’t scoff down the food… they 
actually eat as a social activity’ (#17). Parents didn’t report whether they had 
considered the reliability of these other sources.
Two people mentioned health professionals (other than those conducting the 
Melbourne InFANT Program) as a source of information about feeding their 
children. One mother reported input from her MCHN: ‘I think the Maternal Child 
Health Nurse encouraged family meals’ (#9), while one mother reported her MCHN 
had not discussed child feeding: ‘I don’t think my maternal health nurse has ever 
said anything (about feeding my child)’ (#16). In one instance the GP was also 
reported as a source of information, because the parent had sought medical advice for 
a particular issue related to child eating: ‘I guess I’ve had advice from the local
doctor as well, because (my son)… had a bit of vomiting and dry retching… and the 
GP suggested a few things I could try’ (#22).
Learning from peers’ experiences with raising children
A further external influence mentioned by fourteen parents was that their own child 
feeding practices had been influenced by their observations of friends or family 
raising children, or by discussions with peers. For example, ‘I think my main reason 
for having an opinion on a way of doing something is from looking at my friends’ 
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older kids, and seeing something that I do or don’t like ... and that makes me, I 
suppose, decide whether I want (my child) to do that or not …’ (#6).
One parent reported observing a practice she wanted to emulate, which was ensuring 
routine and structure around meal times: ‘the only person I know who’s really 
hardcore with the structure is my sister-in-law … I think her kids are the most 
balanced that I've seen and she’s coping really well as a parent and they eat really 
well… So I think that structure’s really important’ (#21).
However, it was much more common for parents to cite practices they had seen used 
by others that they wanted to avoid. Examples of this were provided by parents 
regarding: not wanting their children to be ‘fussy’ eaters (‘How I see my nephews 
and niece eating – they’re very fussy, and they get their own way – so I’m trying to 
be strict’ (#13)); not offering alternatives (‘I think I saw it from watching someone 
else… someone who just kept offering their child different breakfasts and things, and 
I thought “I don’t want to do that”’ (#5)); not using food as a reward or bribe 
(‘…actually watching friends of mine who’ve got children who are older… to get 
them to do something the reward was going to KFC … (so) I think I’m particularly 
conscious of not using food as a reward…’ (#25)); and not using distraction to get 
children to eat (‘people give toys to play with to distract them while they quickly 
spoon in some food, (or) “if you eat dinner then you can have an ice cream”, that 
sort of thing which I didn’t want to do with (my child)’ (#26)).
Observing others was also cited as an influence for not making inappropriate foods 
available: ‘ I looked at a friends’ child that would drink nothing but juice and 
cordial, once they’d been offered it, so I had it in my head not to give anything to (my 
child) other than water, as long as I can’ (#6)). Furthermore, desire to prevent 
unhealthy longer term outcomes was also mentioned: ‘… a little boy I used to babysit 
Chapter 8: Qualitative exploration of mothers’ perceived 
influences on their child feeding practices
208
and his mum banned all sugar completely …, he turned 16 and discovered cake and 
sugar and went to the absolute extreme of just wanting chocolate and cake because 
he’d never had it before... (so) I guess I probably always thought that I’d want (my 
child) to be exposed to all those kind of things – I don’t want to stop her from ever 
having food like that especially on a special occasion’ (#24)).
Mothers reported that peers and family provided important sources of information, 
and three mothers specifically reported that their parents’ group was a place for 
discussion of feeding, and affirmation of practices or beliefs. For example, ‘if I’m 
having a cake and he wants a taste of it, (I let) him do it. It was through discussions 
in mothers’ group. It’s like, well, yes, cake’s not the best nutritional thing for them, 
but everything’s in moderation. And through those discussions that we just ended up 
going “Yep, I agree... with that” ’ (#12). However, one mother reported that she 
found her friendship group to also be a source of some peer pressure with regard to 
allowing her child unhealthy foods: ‘… it is probably a little pressure as well 
because other mums let their kids eat cakes and chips and you don’t want to be the 
one standing there going “No, no you can’t have that” ’ (#24). Another person also 
identified that her friends weren’t always the best source of information: ‘(I think the 
InFANT Program was useful because) I wouldn’t have had any idea, just from 
observing all my friends, really what was the best thing to do’ (#22).
Parents’ own upbringing
Nineteen parents reported that their own upbringing had influenced the ways they fed 
their children. In particular, parents’ own upbringing was an influence on practices 
such as eating meals together and food availability at home, and usually the practices 
parents reported replicating from their own upbringing were ‘recommended’. For 
example, ‘We always used to have dinner when my dad and mum got home – we’d 
all sit down at the table and have dinner as a family, and I just remember that that 
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was a really nice thing to do’ (#17), and ‘As far as me not letting him have chips and 
soft drinks... that’s from my upbringing… we never had soft drink or anything in our 
house’ (#16).
However, in one case, a mother reported that not wasting food was an important part 
of her own upbringing and Asian family culture, which she had retained: ‘It sort of 
runs in the culture... you try your best to get the child to eat… and not waste food … 
even if they’re full, it’s sort of, “please try and finish everything that’s on your plate” 
’ (#18). In this instance, the mother had also observed that her feeding approach
wasn’t helping her child eat, but she persisted with it anyway. The only reason she 
could identify for this was her own upbringing and culture: ‘… we say... if you finish 
your dinner then you can have some raisins for dessert ... he doesn’t always –
sometimes he will just only want the raisins and he will refuse flat out to have his 
dinner… Probably (because) I was brought up with… it’s a cultural thing… sort of 
an Asian thing: make sure the child eats’ (#18).
Conversely, seven parents reported that they were consciously avoiding using some 
of the feedings practices that they had been exposed to as children. Most of the 
examples provided were regarding not forcing children to finish their meal: ‘I was 
always made to eat my dinner… but, I don’t know that I particularly agree with 
forcing him to eat if he’s not hungry’ (#13). Commonly parents decided to avoid 
certain feeding practices from their own upbringing because of the negative 
experiences recalled. For example, ‘My Dad ... wouldn’t let me leave the table until 
I’d eaten what he’d told me I had to eat… it was terrible – I used to be in tears 
crying going “I don’t want to eat”’ (#2), and ‘I would never want my daughter to be 
in a situation where other kids can eat something in front of her and she’s not 
allowed to - my mum was really tough on what she allowed me to eat, and I don’t 
think it’s worth it – the psychological trauma that you have’ (#17).
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A combination of negative experiences with eating when growing up, together with 
the influence of the Melbourne InFANT Program, had also helped one mother to see 
the need for use of less forceful feeding practices than she had experienced as a 
child: ‘I think it was a lot more stricter controls on eating everything off your plate 
(when I was growing up), and so that’s probably something I don’t do, and that’s 
partly from the InFANT Project’ (#25).
8.4.3 Family and household influences
Learning from child and experiences
Parents commonly reported that previous experiences with their child influenced 
their feeding practices, and that they learnt from their child’s actions. A number of 
parents’ observations led them to undertake recommended feeding practices. Eight 
respondents noted that children wanted to eat what their parents were eating: ‘I know 
that if I eat something, he wants to try it, so he taught me that one pretty quickly’
(#12), and ‘I find if I eat with him, he actually eats better, because he sees me eating 
the same thing’ (#13). Changes to parental modelling practices were therefore often 
reported in response to those observations by parents: ‘If we eat food we don’t want 
her to eat, it’s very hard to explain to her why she’s not allowed to eat the foods that 
parents are allowed to, so we’ve decided not to’ (#19).
A further four parents noted that children ate better when alternatives weren’t 
offered, and that they had changed their feeding practices accordingly. For example, 
‘He’s had two mouthfuls and refused to eat, and so, he’s gone to bed with two 
mouthfuls of dinner, and I’ve actually found over time that, that’s probably the most 
successful, because the next night he usually remembers he was still hungry the night 
before... I’ve just found that I’ve actually been able to get him to eat more vegetables 
and more of his main meal if he knows that’s all he gets’ (#22). One respondent also 
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had an older child, and reported that experiences with that child had affected some of 
her current feeding practices with regard to offering alternatives to the younger child:
‘I have an older daughter... if she didn’t want something then I’d get her something 
else, and as a nearly 18 year old she still expects that to happen... So I’m starting 
(my second child) the right way early – this is what’s being served, if you don’t want 
it, go hungry’ (#10).
Other feeding practices noted by parents to be ineffective or detrimental were forcing 
children to eat / fussing about children not eating: ‘...the more reaction he gets from 
me, the more he gets quite fussy, so, if he sees I’m a bit annoyed that he hasn’t eaten, 
he won’t eat’, and eating in front of the television: ‘I wasn’t really worried about it
at the start, and I had the TV on, but now he’s getting older, I find he just watches
the TV and doesn’t concentrate on eating, (so) usually I try to have the TV off’ (#13). 
In these instances, inappropriate practices had been recognised by parents and 
replaced with appropriate alternatives.
However, three parents reported that their experiences with their children led to 
feeding practices which were not recommended. For example, ‘It’s more just the 
strategies you learn from trial and error, (such as) distraction... I’ll get him reading 
a book or I’ll put on a DVD... and get vegetables in that way... that’s more learning 
from what’s worked with him in the past’ (#9). Additionally, one parent reported 
learning from experience with their child that a particular undesirable feeding 
practice did not work, but they then replaced it with an alternative practice which 
was also not recommended. For example, ‘A little while ago, I was just giving him 
different alternatives, and he was waiting for the good ones that he liked... I thought 
I’d better stop this and not give him anything else unless he eats what I put in front of 
him... like last night, for example, he did eat his dinner and then I gave him a piece of 
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cake for dessert, and I said to him “There’s a good boy, you had your dinner, so now
you get to have some yummy cake for dessert”’ (#6).
Some parents reported experiencing difficulties with feeding their child outside the 
home. Once their child reached a stage where they wanted foods that looked 
appealing or that other people were eating, they may have had to develop other 
feeding practices: ‘… we went shopping, and all the confectionery... he was just 
grabbing one of everything... and in the end I just said OK, you can have a lollypop, 
and that just kept him happy’ (#16). However, some stated that they had not 
experienced difficulties with feeding their child outside the home: ‘Because of his 
age, I can still get away, no matter where I go, I can still get away with taking my 
own food, so I haven’t had any trouble feeding him while we’re out’ (#15).
Another way parents reported learning from their child was via a ‘trial and error’
type approach, which involved testing different strategies until they found something 
that ‘worked’ for their child. For example, ‘if its worked I’ve stuck with it, if it hasn’t, 
I’ve just moved on’ (#22). These parents found it difficult to identify sources or 
influences on which strategies they trialled, but the resulting behaviour or outcome 
for the child was what influenced whether they persisted with a particular practice.
A final influence of experience with the child was that five parents reported being 
reassured by having a child who appeared healthy.  For example, ‘He’ll eat when 
he’s hungry, and he’s not a sickly skinny child, so I’m not... concerned that he’s ever 
not eaten enough’ (#15). Conversely, the few parents who were worried about their 
child’s eating seemed to find it harder to follow feeding recommendations: ‘…you 
just want them to eat some nutritional food, so it’s kind of like “You’ve only had two 
bites, try and just have some more”, because you know that he’s growing and he 
needs it because he does really eat like a bird’ (#3).
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Practicality, Convenience and Ease
Seventeen parents stated that practical reasons within the family and household were 
influences on their use of particular rules or practices. Twelve parents reported at 
least one appropriate or recommended feeding practice to be the ‘easy’ option,
particularly in relation to eating together: ‘(We eat together) because it’s much easier 
than cooking separately for her and feeding her separately – it’s just easier to do it 
all together’ (#19). In many of these examples, the influence of practicality was 
combined with learning from the child: ‘I’ve found since I’ve started giving (my 
child) the same dinner meal as us… we have less fights at the table for him to eat, 
because he sees mummy and daddy eating it, so it must be ok’ (#11).
However, 10 parents also reported at least one ‘not recommended’ practice which
was the ‘easy’ option. This was most common around practical challenges with 
timing of family meals: ‘Dinner – I guess it’s hard because we’re both working full 
time. We’re exhausted when we come back. My priority is to make sure that he is 
fed... our dinner tends to be made later’ (#18). Also, when food was eaten out of the 
home, such as when visiting friends or eating in a café, parents frequently reported 
having different expectations around their child’s eating. For example, ‘(when eating 
out) I’d be more lenient with what he was allowed to eat... if he wasn’t eating his 
dinner, and then there was something out for dessert and he wanted to eat it, I would 
let him if we were out’ (#6). Use of food to control behaviour was also reported by a 
few parents: ‘He sort of says, “Can I have a biscuit”, and I’ll give him a biscuit, 
especially if it’s that sort of day where he’s cranky… it’s just easier to give him a 
biscuit ‘cause it shuts him up’ (#16).
A further practical influence, which also relates to the family setting, was that one 
parent mentioned she found it harder to follow recommended feeding practices since 
having another child. She knew that the strategies she was using were not ideal, but 
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practical challenges were an over-riding influence: ‘A lot of (my first child’s) feeding 
practices have... declined since I’ve had another child, because (there’s) a lot of 
meal preparation, and finding techniques... to get them to eat without resorting to 
using the television as a distraction, when you’ve got two kids to manage, it’s just not 
feasible. I guess eating in front of the television and things like that are things that I 
didn’t intend to do but work’ (#9). 
Family setting
The influence of the family setting includes the people who make up the household, 
expectations regarding interactions around food, and the extent to which parents 
concur or support each other with regard to child feeding practices. In particular, 
eating meals together as a family was a practice mentioned by thirteen parents, and 
the importance placed on the social context of meals was the main influence reported 
for those who ate with their child. For example, ‘…it’s important to have that 
opportunity to be able to just not only eat but also have a family time together to just 
share what happened in the day… it’s not just the eating the food, it’s also about the 
whole engagement’ (#17). In many cases, the social importance of having family 
meals was the only reported reason for eating together and eating away from the 
television.
Nine mothers also reported on their partner’s role and influence in either supporting 
or hindering various practices within the family setting, with the amount of support 
mothers perceived from their partners varying greatly. Support was occasionally 
reported in the form of prioritising family meal times: ‘It helps (to have dinner 
together) that my husband is committed to getting home early’ (#14). One mother 
also identified that her partner had initially struggled with modelling healthy eating, 
but had come to accept the change in family eating habits: ‘My husband probably 
has struggled with it (eating more vegetables) a little bit more than I have… but he’s 
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used to it now too, which is good for us as a family as well because I think we’re 
eating a lot better ourselves’ (#24). Additionally, one mother reported her partner 
had been willing to learn about recommendations from the Melbourne InFANT 
Program: ‘He (partner) just said “I’ll do whatever you want”, and went with it… he 
watched the DVDs and read all the newsletters and all that’ (#11).
However, more commonly when partners’ influences were reported, they were in 
relation to difficulties or differences or perceived lack of support. Partners’ working 
hours were commonly reported as a reason why children ate by themselves: ‘Dinner 
time… I wait for my husband to get home from work and he’s often late… and (my 
child) is in bed by that time… so that’s why I feed him earlier’ (#22). Though a small 
number of parents reported they would like to change this routine: ‘I would prefer if 
we were all sitting up together, but I’m not sure how that’s going to work or when 
that’s going to start, because it kind of means that I’d be eating with him, and (my 
partner)... wouldn’t be eating until a lot later’ (#21).
Occasionally mothers also reported disagreements with their partners in relation to 
other feeding practices: ‘I think in some ways it was easier for me when I was on my 
own (eating without partner) because I was very strong about this (not pushing child 
to finish meal), and, sometimes we kind of have arguments between each other as 
parents about what to do, and that didn’t work well’ (#14). Another mother gave an 
example of a practice which her partner utilised even though she disagreed with it: ‘I
generally don’t get too fussed about it (child not eating)... that’s a different response 
to my husband... sometimes he’s been forcing her to have food... she doesn’t respond 
very well at all – she’ll end up in tears’ (#1). Furthermore, one mother reported that 
when her child was with her partner, she didn’t really know about her child’s eating 
behaviours or intake with him: ‘two days out of the week he’s with his Dad, and I 
can’t really comment what goes on’ (#23).
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8.4.4 Internal influences
Parents’ beliefs
Twelve parents reported that they held ‘beliefs’ or strong viewpoints about particular 
child feeding practices. For example: ‘a controlling style of parenting that includes 
punishment and rewards… I’m not doing this… (because) I believe that it’s the right 
way – I feel that it’s right’ (#19). While it is likely that other influences have shaped 
these beliefs, parents usually couldn’t or didn’t identify why they held these beliefs. 
Parents reported beliefs in relation to a variety of feeding practices, including 
restriction: ‘You can’t be too strict on your kids that when they hit further up, that 
they just go absolutely bingeing on stuff because they’re like… “where was this all 
my life”’ (#12), and availability: ‘soft, drinks, sweets biscuits and stuff, I believe if 
it’s available and it’s there then you’ve got the opportunity to develop healthy 
decision-making processes around those foods’ (#10).
With regard to forcing children to eat, mothers expressed a range of views which 
influenced their practices. A couple of parents did not believe in forcing food, for 
example, ‘So we don’t go “you simply must eat this”... I don’t think that helps – I
don’t think that motivates you to eat at all’ (#7). However, one parent believed that 
her child did need some level of encouragement to eat: “I think he’s too little, and he 
couldn’t tell me if he was full. And then I think when he’s older, even if he does tell 
me he’s full, he might not necessarily be telling me the truth, if he just doesn’t want 
to eat what’s on his plate’ (#6).
Additionally, some parents’ reported beliefs in reference to their child’s general 
behaviour, not just specifically feeding: ‘I don’t usually make her do any stuff she 
doesn’t want to... and I would never try to make her eat and finish the meal’ (#19).
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Feeding practices were often affected by short-term outcomes, such as whether the 
child would eat a meal, rather than long-term outcomes. Very few parents 
specifically mentioned beliefs or expectations regarding their child’s health outcomes 
as reasons for using particular feeding practices, though one parent articulated her 
view of food and eating as a component of health: ‘I guess I’m taking a wider view of 
health, really, not only is it about the ingredients on his plate, but it is also about his 
attitude to eating and, you know, the times that he eats and the sort of appetite that 
he develops’ (#10). 
8.5 Discussion
This qualitative study found that mothers perceived a variety of influences on their 
child feeding practices. Very few mothers reported any one influence being most 
important, and many found it difficult to distinguish influences on individual feeding 
practices, stating that they had probably compiled a number of different factors and 
experiences to inform how they fed their child.
These findings regarding influences on child feeding practices are novel, although 
comparisons with existing qualitative studies suggest that similar influences may also 
apply to other aspects of child feeding (Synnott et al. 2007; Kavanagh et al. 2010).
Studies focussing on breastfeeding, timing of solids introduction, and choice of 
foods, highlight a range of influences similar to those identified in this study, namely 
time and convenience, family and friends, personal intuition/beliefs, internet, and 
other literature sources (Synnott et al. 2007; Kavanagh et al. 2010). Though those 
studies indicated a greater reliance on health professionals and guidelines than this 
study. Furthermore, in a review of parents’ perceptions of factors impacting on 
behaviours associated with child overweight and obesity, the factors cited as 
important were also similar to those identified in this study, namely, child factors, 
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family dynamics, knowledge / beliefs and ‘extra-familial influences’ (Pocock et al. 
2010).
It is of interest that many mothers reported a willingness to learn and consider new 
information, even if it contradicted previous learnings or views. There were few 
instances where mothers indicated reluctance to trial new feeding practices, or 
change or adapt their practices. This supports the notion that mothers of young 
children are a group who are willing to learn and take on new information (Hesketh 
and Campbell 2010).
The importance of mothers’ beliefs as internal influences determining their child 
feeding practices was an interesting finding, which supports a general premise that 
parental beliefs are an important influence on their children’s health (Tinsley 2003).
This finding shows that mothers place great value on their own beliefs, even if these 
are not always well informed. It is likely that mothers’ beliefs were based to some 
degree on the other influences identified in this study, but they found it more difficult 
to identify influences on their beliefs than influences on their feeding practices. 
Interestingly, most of the beliefs reported related to individual practices, with few 
mothers mentioning overarching beliefs regarding child behaviour or health.
Most mothers reported that they had learnt at least one feeding practice from the 
Melbourne InFANT Program. Across the interviews, a number of practices were 
mentioned, with division of responsibility cited most frequently. The majority of 
mothers also reported how they used those feeding practices, and that they could see 
the effect on their child’s eating. Given that mothers reported a combination of 
influences on their feeding practices, it is likely that uptake of advice from the 
intervention may have been greatest when it was also supported by other influences. 
For example, parents who started serving family meals often reported that their 
child’s eating improved (influence of learning from experience with child), and that 
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mealtimes were easier (influence of practicality), and it is the combination of these 
influences that is likely to determine whether they continue the practice. 
A few mothers did not identify any influence of the Melbourne InFANT Program on 
their feeding practices. For some of these mothers, this may have been due to their 
infrequent attendance at intervention sessions. While parents were sent the written 
materials when they had not attended a session, they missed the opportunity to share 
discussion around facilitators, barriers and strategies to achieve targeted behaviours, 
and such discussions may be important in the learning and uptake of recommended 
feeding practices. 
One person described learning a negative practice from the Melbourne InFANT 
Program: that she should offer her child multiple alternatives if her child didn’t eat. 
However, this was only one of the 26 participants, and she appeared to have 
confused the message of repeatedly offering previously disliked foods. This 
misinterpretation highlights the challenges of providing information in a group 
setting and, perhaps, specifically the challenges of groups where children are present 
and mothers are frequently distracted. In future it may be important to build in more 
assessment of participants’ understanding of messages during the sessions, to limit 
such confusion.
With regard to other external influences, health professionals (other than those 
involved in the Melbourne InFANT Program) were not generally mentioned by 
mothers as a source of information about child feeding practices. This suggests that 
the intervention was providing information many parents may not have had the 
opportunity to discuss elsewhere. One notable exception was a mother who 
experienced difficulties with child feeding, who sought advice from her local doctor. 
While anticipatory guidance should be a key component of the advice given to 
mothers by primary health care providers (Goldfeld, Wright and Oberklaid 2003), it 
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is possible that parents only seek and receive such advice regarding feeding practices 
when there is a problem. Feeding practices may not otherwise be discussed,
particularly with a doctor, as it may not be seen directly as a health issue.
It is interesting that the external influences of parents’ own upbringing and observing 
peers most commonly caused mothers to avoid rather than emulate practices they had 
seen or experienced. Similarly, other studies have found that mothers do not always 
agree with the child feeding advice of older generations (Zehle et al. 2007) or other 
family members (Redsell et al. 2010). However, a further study involving low-
income parents reported that grandmothers were the strongest influence on the timing 
of introduction of solid foods, despite parents’ awareness that the advice contradicted 
that of nutritionists and physicians (Baughcum et al. 1998). It is possible that the 
strength of influence of family members differs according to socio-economic
circumstances or cultural background, and such differences would benefit from 
further exploration in future research.
Mothers gave few examples of observing others using positive child feeding 
practices, yet reported that discussions with their peers were a valuable influence. 
This finding emphasises the importance and benefits of conducting an intervention 
within social groups such as first-time parents’ groups (Scott, Brady and Glynn 2001;
Cameron et al. 2010). That setting supports the learning from peers which parents 
value, but also allows for validation by an expert so that inappropriate advice is not 
transferred. 
With regard to the influence of family and household, the importance placed on the 
social context of mealtimes was the main reason mothers mentioned for eating meals 
together. Interestingly, parents’ own upbringing seemed to also contribute to this 
influence. This adds to findings from studies involving parents with older children. 
For example, a survey of 902 parents from the United States found that more than 
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90% of adolescents’ parents agreed that ‘mealtime is a time for talking with the 
family’, and that ‘eating family meals brings people together in an enjoyable way’ 
(Fulkerson, Neumark-Sztainer and Story 2006). Additionally, a qualitative study 
with parents of five and six year old children in Australia similarly found that parents 
considered family mealtimes as opportunities for family discussion (Campbell, 
Crawford and Hesketh 2006). In this study, the importance of mealtimes as family 
social occasions was also frequently mentioned. Few mothers described a positive
effect on children’s eating as a reason to eat together. Furthermore, ‘health’ and 
expected health outcomes were also rarely mentioned as reasons for the family to eat 
meals together, despite the numerous reported benefits of this practice (Fiese and 
Schwartz 2008; Neumark-Sztainer et al. 2010) including healthier diets (Woodruff 
and Hanning 2008). Indeed, the term ‘health’ was infrequently described as a reason 
for undertaking any particular feeding behaviour, though it is likely that mothers
were referring to aspects of health in the outcomes they discussed, such as when they 
mentioned practices related to ‘junk’ foods.
Practical considerations within the family and household, such as parental time 
pressures, work hours and management of child behaviour, were the only influences 
which generally had a negative impact on child feeding practices. Such influences 
resulted in parents choosing what they felt was the ‘easiest’ option, including 
children not eating meals with their parents, children receiving food to keep them 
occupied, and in one instance parents utilising distractions such as television to get 
children to eat. It is possible that such examples of the influence of short-term 
practicality and avoiding confrontation may be even more prominent in the general 
parental population (Fiese and Schwartz 2008), who may be less informed than trial 
participants about the benefits of appropriate feeding practices and strategies to deal 
with child feeding difficulties. 
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In particular, mothers reported that their own and their partners’ work hours raised 
challenges for meal preparation and eating together. Sixteen of the 26 mothers 
participating in this study were employed in some capacity, which reflects the fact 
that participation of mothers in the workforce is commonplace (Australian Bureau of 
Statistics 2006, 2008). Practical challenges and lack of time have also previously
been reported as barriers to having family meals with older children (Neumark-
Sztainer et al. 2000), and providing healthy foods to children (Synnott et al. 2007;
Jones et al. 2010; Slater et al. 2010). These findings may help to explain associations 
previously found between higher working hours of mothers and greater rates of 
childhood overweight (Anderson, Butcher and Levine 2003; Brown et al. 2010), as 
well as associations between maternal work hours and other unhealthy behaviours 
such as drinking primarily sweetened beverages between meals, and lower 
prevalence of eating primarily fruit and vegetables between meals (Hawkins et al. 
2009).
For an intervention to be successful, parents must perceive that the benefits of 
following recommended feeding practices outweigh the inconveniences (Gedrich 
2003). This qualitative study highlights that practical considerations are an
inconvenience which is quite influential, therefore inclusion of discussions regarding 
managing practical challenges is vital in any intervention aiming to improve feeding 
practices. In particular, this should be included in written materials for those who do 
not attend sessions, as they may be the most time-poor. It is also important to note 
that some of the practical influences on mothers’ use of feeding practices actually 
had a positive impact. For example, some mothers reported modelling healthy eating 
because it was easier than refusing their child any unhealthy foods that they 
themselves might eat and their child might therefore request. Such examples should 
be discussed in interventions, to highlight that a recommended practice can be the 
‘easy’ option. 
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There were no other influences reported by mothers which consistently supported or 
promoted inappropriate feeding practices. Interestingly, mothers’ experiences with 
their child often resulted in discontinuation of inappropriate feeding practices, such 
as observing that offering alternatives usually did not achieve the desired outcome. It 
is also noteworthy that some mothers provided examples of looking at the ‘bigger 
picture’ of their child’s eating, which they perceived to be better than assessing 
meals individually. For example, observing how their child ate on the day following
use of a particular feeding practice. This shows that parents can recognise 
inappropriate practices, though advice such as that from the Melbourne InFANT 
Program may be important to achieve this. ‘Doing what works’, as learnt from 
previous experiences with the child, has also previously been identified as an 
influence on other aspects of child feeding (Zehle et al. 2007).
A limitation of this study, similar to most qualitative studies, is the generalisability of 
results. However, given the specific population from which these mothers were 
selected (i.e. participants in an intervention to improve child feeding, who had 
satisfactorily completed all data collection components for that study), these findings 
were not expected to represent the views of all first-time mothers. Rather, this study 
highlights numerous likely influences on feeding practices, including the impact of 
an intervention, and areas for focus of future research.
Additionally, child feeding practices can be complicated to define, and some 
participants found it difficult to understand this concept, as distinct from what they
fed their child. In some cases, this made it challenging to gain relevant information. 
For example, when mothers were asked about the influence of the Melbourne 
InFANT Program, some cited examples of dietary changes such as using less salt, or 
the InFANT recipes, rather than examples of changes in feeding practices. To 
minimise this problem, prompts were provided where necessary. 
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Strengths of this study included the use of qualitative methodology, which supported 
generation of new information from the perspective of mothers. Furthermore, the use 
of telephone interviews and flexibility in interview times allowed for participation by 
time-poor mothers. Additionally, inclusion of participants from an existing trial made 
it possible to access mothers of children aged approximately two years. This may be 
a difficult group to reach in studies, but this research suggests it is an important 
group to assess, as it may represent a stage of transition (for example, mothers 
having second children or returning to work) and increasingly challenging child 
behaviours.
The variety of influences identified by mothers raises challenges in an intervention to 
improve child feeding practices. In particular, some of the influences identified are 
not directly amenable to change by an intervention, such as parents’ own upbringing, 
and the friends and family they observe. Importantly, it was mentioned by some 
mothers that the influence of the Melbourne InFANT Program may be able to 
override the influence of upbringing or family, once parents have knowledge and 
skills to feed their child in a way that differs from the way they were raised 
themselves. This premise is supported by the significantly higher post-intervention 
knowledge of child feeding and nutrition for intervention participants, described in 
Chapter Six. Hence, while the influence of upbringing or extended family may not be 
directly amenable to change, parents’ perceptions and acceptance of the accuracy 
and importance of those influences may be altered by an intervention. 
In future interventions, it is likely to be particularly important to discuss examples 
where multiple influences can work together to support appropriate child feeding 
practices. This includes encouraging fathers to have a positive influence on the 
feeding practices utilised within a family, given that some mothers in this study felt 
they were not supported by their partners in using positive feeding practices. The 
difficulty and importance of reaching fathers in an early childhood health promotion 
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intervention has also been described in another recent qualitative study (Edvardsson 
et al. 2011).
8.6 Conclusion
This chapter has outlined a qualitative study identifying factors which influence 
mothers’ feeding practices. The Melbourne InFANT Program was found to be an 
important influence for these intervention participants, together with learning from 
friends and family, parents’ beliefs, experiences with children, family context, 
practical considerations, parents’ own upbringing, and other information sources. 
Most mothers reported that a combination of these influences, rather than one factor 
in particular, determined the feeding practices they utilised. 
These qualitative results serve to inform future interventions. In particular, the 
variety of influences on a parent’s choice of feeding practices must be considered 
when designing interventions, so that those influences can be addressed as part of the 
intervention.  The benefits of conducting an intervention within an existing social 
group, and that an intervention has the potential to override other influences, were 
also important findings.
The results of this exploratory qualitative study also provide context to the 
quantitative post-intervention results described in the preceding chapters. The 
following chapter will discuss these complementary findings together, and describe 
the importance of this work for informing future research.
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Chapter 9: Conclusions
9.1 Overview of findings
This thesis presented the methodology and results of a novel, randomised, controlled 
nutrition promotion trial delivered to first-time parents, entitled the Melbourne 
InFANT Program. The sample involved in the trial was described, together with 
assessments of both child dietary patterns and maternal correlates of child diets at 
intervention completion. Mediation analyses assessed maternal correlates as potential 
mediators of the child dietary patterns, in order to better understand the efficacious 
aspects of the intervention. Finally, a qualitative study detailing the variety of 
influences on maternal feeding practices was described.
The findings presented in this thesis are relevant in a global setting with high 
prevalence of child overweight and obesity, where few children are meeting 
recommendations for healthy diets, and both food intakes and associated health 
outcomes for these young children are likely to track into later life. In particular, this 
research has addressed previous evidence gaps by undertaking rigorous dietary 
assessment and reporting dietary patterns for Australian children under two years of 
age, by assessing both maternal and child outcomes of a randomised controlled 
intervention trial, and by assessing potential mediators of the positive effects of the 
intervention.
Findings of this thesis indicate that the Melbourne InFANT Program intervention 
was successful in improving child diet quality in the intervention compared to 
control arm, as assessed by a purpose-designed index. Improved maternal knowledge 
of child feeding and nutrition, and reduced maternal use of rewards in child feeding, 
were found to mediate this direct intervention effect. However, no intervention effect 
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was seen for the three child dietary patterns determined by principal components 
analysis.
9.2 Strengths and limitations of this thesis, and implications 
for future research and practice
The outcomes of this thesis provide important information for future research and 
practice. Firstly, the Melbourne InFANT Program was a low dose intervention with 
the potential for real-world application. The results are therefore important for 
policy-makers and program-planners, because they show what can be achieved with
this level of intervention. It is possible that the low dose explains the limited number 
of significant differences seen between trial arms post-intervention. Given the 
relatively small improvements in child diet quality and maternal outcomes seen in 
the intervention arm, it could be hypothesised that this trial may represent a 
minimum intervention dose required to achieve any effect. Ultimately, researchers 
and policy-makers will be able to consider these results in conjunction with those of 
the other interventions in the age group which are currently underway (Wen et al. 
2007; Daniels et al. 2009; Groner et al. 2009; Skouteris et al. 2010; Horodynski et al. 
2011; Horodynski et al. 2011; Sobko et al. 2011; Taylor et al. 2011; Ward et al. 
2011).
An important strength of the results presented in this thesis is that reporting bias, or 
social desirability bias, is not apparent in the assessment of the Melbourne InFANT 
Program. As discussed in Chapter Three, Section 3.6, if reporting bias was apparent 
it would be expected that all outcomes would improve in the same direction, 
however, that was not the case. For example, intervention participants did not score 
higher than control participants on the healthy dietary patterns identified by principal 
components analysis. Additional strengths applicable to all quantitative analyses 
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presented in this thesis are that there was no difference in retention rates between 
intervention and control arms, or according to maternal or child BMI, or maternal 
age at childbirth, as described in Chapter Four. It is acknowledged that participants
with higher education were more likely to provide data relevant to this thesis at 
intervention conclusion compared to those of lower education level, which must be 
considered when interpreting the generalisability of these findings. However, 
discussion in Chapter Four also highlighted that this is one of very few intervention 
studies in this age group which has actually tested for differences in retention by 
maternal characteristics, so awareness and reporting of this limitation may be 
considered a comparable strength of this study.
There were both benefits and challenges associated with conducting a group-based 
intervention such as the Melbourne InFANT Program. Recruitment and retention 
were likely aided by participation with an existing social group. However, this was 
not the case for all participants, some of whom reported anecdotally to project staff 
that they did not form ties with their first-time parents’ group and may have preferred 
an individual program. Additionally, mothers who do not attend first-time parents’ 
groups were not reached by this study, and it is not known whether or which 
characteristics of such mothers would differ from mothers who do attend. Delivery of 
the intervention to groups was also intended to facilitate discussion, to make parents 
comfortable to ask questions, and to promote reinforcement of concepts through 
regular group social meetings between sessions. However, it was difficult to organise 
sessions at convenient times for all participants, especially towards the end of the 
study when parents had often returned to work or had second children, therefore 
many parents did not attend all intervention sessions. 
An additional challenge of a group-based intervention is the limited capacity to 
personalise intervention content to individuals’ needs. The qualitative study 
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presented in Chapter Eight of this thesis highlighted the heterogeneity of influences 
on parents’ feeding practices, which suggests that more tailored interventions, while 
probably not affordable within the public health context, may have the potential to be 
more successful.
Further rationale for greater tailoring of an intervention to individuals is that it is 
possible that uniform feeding practices are not necessarily appropriate for all children 
(Carnell et al. 2011), as different feeding practices may have differential effects 
depending on the child’s characteristics (Gubbels et al. 2009; Gubbels et al. 2011).
For example, one large observational study (n = 2578) has shown associations 
between child characteristics (such as child temperament or appetite), and their 
parents’ feeding practices. When children were two years old, restrictive parenting 
practices were generally associated with healthier child diets, however, those 
associations were attenuated for children with some characteristics including high 
anxiety, slow eating and above-median BMI (Gubbels et al. 2009). Further cross-
sectional assessment of those children at age five also showed that the parental 
practices of restriction, monitoring and stimulation of healthy eating, had different 
effects on children who were considered ‘relatively hungry’ or ‘picky eaters’, 
compared with those who were ‘normal’ eaters (Gubbels et al. 2011). Despite the 
follow-up assessment in that study, cause and effect relationship between the feeding 
practices and child characteristics cannot be established from the cross-sectional 
analyses conducted. Such findings warrant further investigation of the potential 
benefits of more personalised feeding recommendations, based on child and maternal 
characteristics.
The conduct of a qualitative study as part of this program of research adds depth of 
understanding regarding maternal feeding practices. The results of the qualitative
study may in part explain the small effect of the intervention on maternal behaviours, 
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by highlighting that many other factors may contribute to a mother’s decisions 
regarding feeding her children. Namely, learning from friends and family, parents’ 
beliefs, experiences with children, family context, practical considerations, parents’ 
own upbringing, and other information sources, all contributed to the child feeding 
practices utilised by mothers, in addition to the influence of the intervention.
However, the qualitative study also showed the promising finding that mothers are 
receptive to new information, and that there can be synergies between the influence 
of an intervention and other positive influences on feeding practices. The information 
collected regarding influences on maternal feeding practices should be considered 
and incorporated in the design and delivery of future health promotion interventions
targeting young children’s feeding and nutrition.
Use of previously validated tools to assess feeding practices and maternal diet was a 
strength of this thesis. However, it is important to acknowledge that the tools 
measuring feeding practices were not specifically validated for children under two 
years, and validated tools were not available to assess the other maternal mediators 
measured, such as nutrition knowledge or self-efficacy. Future research should focus 
on refining existing tools, validation in different age groups and against child dietary 
measures, and consistent use of tools between studies to promote comparability, 
particularly for assessment of feeding practices. 
It is also important to develop and validate concise tools, to allow studies to measure 
multiple outcomes / potential mediators in a format which will minimise respondent 
burden. In the Melbourne InFANT Program, while participant retention was high, 
many participants did not complete all components of data collection, particularly the 
more onerous tasks of dietary recalls and questionnaires. Consequently, power for 
analyses was reduced, in particular for mediation analyses. This completion rate was 
not necessarily a reflection of the participant burden of attending the intervention, 
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which was not a requirement and would not have affected the control arm. Rather, 
the lower completion rate was probably due to participant burden resulting from data 
collection, in a trial assessing each of dietary intake, physical activity and sedentary 
behaviour of both parents and children, and utilising written surveys which required 
English literacy. If participant burden, potentially including literacy difficulties, is 
likely to be the main cause of non-completion, then this may have been responsible 
for the difference in maternal education level between those who provided relevant 
data at trial completion and those who did not. This emphasises the need for 
consideration of participant burden in combination with research outcomes when 
developing tools for future use, in particular to promote high completion rates across 
the socio-economic spectrum.
As discussed in Chapter Two, Section 2.4.2, there is a lack of validation of tools 
assessing feeding practices against children’s dietary outcomes or against observed 
feeding practices. More commonly tools are validated against other questionnaires 
(Musher-Eizenman and Holub 2007), which may have their own errors, or against 
anthropometric measures (Birch et al. 2001), which may be influenced by many 
factors other than feeding practices. Furthermore, it is also possible that assessing the 
combination of feeding practices used by parents may be even more relevant than 
assessing associations between individual practices and intakes. ‘Clustering’ of
parental feeding practices has been reported (O'Connor et al. 2010), and future 
assessment of feeding practices in this holistic way, which allows for interactions 
between the practices, would be analogous to the assessment of diet using dietary 
patterns.
Regarding the dietary methodology, a primary strength of this research was the use 
of multiple 24-hour recalls. Additionally, a further important strength of this thesis is 
the timely reporting of child dietary data (i.e. data was collected in 2009-2010 and 
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this thesis was completed in 2012). This is in contrast to the majority of studies of 
young children, which have reported dietary data six to 16 years after its collection 
(Cowin, Emmett and ALSPAC study team 2000; Webb et al. 2006; Brekke, van 
Odijk and Ludvigsson 2007; Conn et al. 2009; Pryer and Rogers 2009; Friel et al. 
2010). The Feeding Infants and Toddlers Study in the United States is the only study 
utilising food records or recalls known to have published data within three years 
(Siega-Riz et al. 2010). Given that food products, the food supply, and the way 
populations eat are changing quite rapidly over time (Swinburn et al. 2011), the 
reporting of dietary data is time-sensitive, and should be undertaken as soon as
possible. 
An additional methodological challenge associated with the assessment of child diets 
in this thesis was the creation of food groupings with which to conduct the principal 
components analysis (PCA) and to calculate the dietary index score. This process 
causes inconsistency between studies, and requires valuable research time in each 
study. The Australian Food, Supplement and Nutrient Database (AUSNUT) (Food 
Standards Australia New Zealand 2008), currently provides one set of broad 
categories under which foods are grouped, for example, ‘vegetable products and 
dishes’ and ‘cereal-based products and dishes’. While those groupings do not directly 
correspond to dietary guidelines (National Health and Medical Research Council 
2003), and do not separate core and non-core foods, they are often the groupings 
utilised when reporting dietary outcomes (Department of Health and Ageing 2008;
Webb, Rutihauser and Knezevic 2008; Conn et al. 2009).
Creation of standard sets of food groupings linked to AUSNUT (Food Standards 
Australia New Zealand 2008), which reflect the food groupings in the Australian 
Guide to Healthy Eating (Smith, Kellett and Schmerlaib 1998; National Health and 
Medical Research Council 2011), would therefore be a valuable resource. This would 
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be relevant to any Australian study which requires amalgamation of individual food 
items into groups, including future studies involving dietary patterns. Such food 
groupings are available in the United States, termed the MyPyramid Food Groups by 
the United States Department of Agriculture (Bowman, Friday and Moshfegh 2008).
One Australian study has produced such a list for their own purposes (Rangan et al. 
2008), which was adapted for this study. If such a list were verified by an expert 
group, and future studies all utilised the same or similar groupings, research findings 
would be more comparable and efficient.
The assessment of two forms of dietary patterns in this thesis was a novel approach 
to assessment of an intervention. As described in Chapter Five, the obesity protective 
diet quality index (OPDI) showed a significant difference between trial arms post-
intervention. While that difference was small, interpretation of this finding should 
consider that these were diets of children at 18 months of age, and children’s diet 
quality is likely to decline as they age (Golley, Hendrie and McNaughton 2011).
Therefore, if the intervention can limit future decline in diet quality, it is possible that 
greater differences between diet quality of intervention and control arms could be 
seen at later ages. This can be assessed in future utilising the follow-up data from this 
trial which will be collected when children are 3.5 and 5 years of age.
The use of a diet quality index is highly appropriate for assessment of an 
intervention, given that it can be specifically designed to assess intervention targets
while maintaining a more holistic approach to dietary assessment than simply 
assessing individual food groups. To take this holistic approach one step further in 
future analyses, it would be interesting to combine the dietary index with assessment 
of other obesity protective behaviours such as sedentary behaviour and physical 
activity, in order to assess whether an intervention can improve a ‘lifestyle’ index. 
Such an index has previously been associated with child overweight and obesity in a 
Chapter 9: Conclusions
234
cross-sectional study (Manios et al. 2010), but has not been utilised in an intervention 
assessment.
In contrast to the results of the OPDI, the dietary patterns derived by PCA did not 
show any difference between trial arms post-intervention. This is the first 
intervention study known to have assessed PCA-derived patterns as an outcome of an 
intervention trial, though one other study has assessed patterns derived by cluster 
analysis (Räsänen et al. 2002). While assessment of whole diet is a strong benefit of 
PCA-derived patterns, it is possible that this was not an ideal method for assessment 
of this intervention, as discussed in Chapter Five, Section 5.6. In particular, the 
young age group, and consequent limited variety in food intake, may have 
contributed to the low explanation of variance by each pattern. Additionally, the 
sample size was insufficient to generate patterns separately for each trial arm, and 
three days of dietary data may have inadequately assessed infrequently consumed 
items and therefore limited the ability to identify an ‘unhealthy’ pattern. Finally, one 
of the patterns identified (the ‘vegemite and bread pattern’) contained a mixture of 
both healthy and unhealthy foods, and therefore no hypothesis could be generated as 
no intervention effect on the whole pattern could be expected.
Conducting mediation analyses of the intervention effect on child dietary patterns 
was an important strength of this thesis. Mediation analyses identified aspects of the 
intervention which were successful, and aspects which would benefit from further 
improvement. As discussed in Chapter Seven, these analyses showed that the 
maternal correlates targeted by the intervention were largely appropriate, as 
evidenced by their associations with the healthy child dietary patterns, and therefore 
these are appropriate targets for future interventions. However, the challenges of 
changing behaviours in a low dose intervention were highlighted by the small 
number of maternal correlates which improved as a result of the intervention. This
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shows that future research should build on ways to more effectively target maternal 
mediators.
Future research is also needed in the area of minority populations and those of lower 
socio-economic position. While such a focus was not an objective of this thesis it
remains important in the broader context of nutrition promotion and obesity 
prevention, as these are likely to be groups at high risk. For example, young 
Indigenous Australian children, even in urban areas, have unhealthy diets from a 
very young age, with high frequency of consumption of takeaway foods and 
sweetened drinks (Eades et al. 2010). The involvement of a largely well-educated 
and English-speaking sample in the Melbourne InFANT Program may have been a 
reason why intervention effects were small. Future interventions should focus on 
developing specific strategies to engage groups at highest risk, and/or test differences 
in intervention effects by socio-economic position. For example, it may be valuable 
to assess whether there are LGAs with lower attendance at first-time parents’ groups, 
and to then trial recruitment and potentially modified interventions in those areas via 
means other than first-time parents groups. This may potentially be particularly 
relevant in more geographically isolated areas, where an online delivery method may 
be more appropriate. Additionally, the Melbourne InFANT Program is already in the 
process of being adapted to focus on low SEP areas, so the results of that trial will 
provide valuable complementary insights.
Future research should also include further longitudinal trials, to assess the longer-
term effects of any interventions (Jones et al. 2011), and to assess potential bi-
directionality (Ventura and Birch 2008). Very few previous intervention trials have 
reported long-term follow-up after four to 10 years (Johnson et al. 2000; Talvia et al.
2006; Scheiwe, Hardy and Watt 2010), however, such long-term follow-up is vital to 
assess the sustainability of any intervention effects and to inform future policies, 
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programs and trials (Jones et al. 2011). Additionally, cross-sectional studies do not 
account for the possibility of child influence on parental behaviours and practices. 
Given that parental use of feeding strategies is likely to be influenced by child weight 
and temperament (Francis, Hofer and Birch 2001; Ventura and Birch 2008; Webber 
et al. 2010; Webber et al. 2010), longitudinal studies are vital to explore directions of 
influences.
9.3 Conclusion
This thesis has highlighted the importance of early interventions to improve 
childhood nutrition given that young children’s diets, on average, do not meet 
recommendations. This thesis has shown that an intervention, such as the Melbourne 
InFANT Program, is practical and can achieve small but significant improvements in 
child dietary outcomes and maternal correlates. The finding that changes in 
knowledge and behaviour are achievable within this population group of first-time 
mothers has implications for informing practising clinicians, as well as public health 
policy and program planners. 
This thesis also provides important information for researchers. It provides a basis 
for future interventions to build upon by highlighting appropriate maternal targets of 
an intervention through mediation analysis, and by identifying influences on 
maternal feeding practices which should be considered in intervention design.
Additionally, this thesis provides a novel contribution to the evidence base regarding 
dietary patterns assessment of both young children’s diets and intervention trials, and 
highlights benefits and considerations for the future use of dietary patterns. The 
findings of this thesis also have important implications for future research more 
broadly. Issues which have been highlighted include a need for validation and 
consistent use of concise tools to measure parental correlates of children’s diets, 
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development of standard sets of food groupings with public health relevance linked 
to AUSNUT, investigation of the potential need for more individually-tailored 
feeding recommendations for some children, future research with culturally diverse 
and lower socio-economic groups, and longitudinal studies.
Research regarding child dietary patterns and their parental mediators is in its 
infancy. This thesis has progressed understanding of the importance of parental 
mediators and assessment of child dietary patterns in the context of an intervention.
It has highlighted the great potential for ongoing research and intervention in this 
area to make a significant contribution to the promotion of population nutrition and 
health.
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CHINESE HEALTH BELIEFS AND DIETETIC 
PRACTICE IN HONG KONG
WENDY MA1, KATE O’LOUGHLIN2, HELEN O’CONNOR2
1The University of Hong Kong, HKSAR, China
2The University of Sydney, NSW 1825 Australia
The aim of this study was to examine the inﬂuence of Chinese health 
beliefs (CHB) on compliance with dietetic advice. In Chinese culture, 
food is viewed as having medicinal properties that can treat or prevent 
disease. CHB and practices may impact on patient conﬁdence or will-
ingness to implement dietary changes prescribed by a dietitian and may 
act as a barrier to dietary compliance. Questionnaires were administered 
to patients attending a private dietetic clinic in Hong Kong (n  44) 
and mailed to dietitian members of the Hong Kong Dietitians Associa-
tion, Practising Dietitians Union and Hong Kong Nutrition Association 
(n  200). The written questionnaires comprising of closed and open-
ended questions probed patients and dietitians on their experience with 
compliance to dietitians’ advice and the potential inﬂuence of CHB. 
Results of the patient survey indicated that ability to comply with advice 
was affected by: eating out (18%), conﬂicting advice from others (16%), 
hunger/appetite (16%) and diet restrictions (5%). The conﬂicting advice 
was not necessarily due to CHB. Dietitians (response rate 45%) reported 
barriers to patient compliance included eating out (29%), work/lifestyle 
(27%), motivation (35%) and contradictory advice given by others 
(13%). Most (90%) reported their patients followed CHB while only 
31% felt CHB were compatible with dietetic advice. Dietitians reported 
low compatibility of CHB with dietetic advice. However, patients 
reported that conﬂicting advice other than CHB may act as a barrier. 
It is postulated that conﬂicting advice from family who follow CHB 
may inﬂuence dietary compliance. Further research is warranted.
Funding source: a HKU SPACE Research Grant.
Contact author: Wendy Ma – wendy.ma@hkuspace.hku.hk
20 YEARS OF ‘TICKNOLOGY’ – HOW THE HEART 
FOUNDATION TICK CRITERIA HAVE KEPT PACE 
WITH SCIENTIFIC EVIDENCE AND NEW 
DEVELOPMENTS TO HELP DRIVE CHANGE IN 
THE FOOD SUPPLY
JANE MARRIOTT, ANNE-MARIE MACKINTOSH
Heart Foundation Tick, Heart Foundation, Sydney, NSW 2011 Australia
The Tick is celebrating its 20th birthday. Back in 1989 it was unique 
in its mission to chart new territory, partner with food industry and 
provide consumers with a guide for healthier food choices. It has con-
tinued to evolve as a pioneering public health food reformulation 
program, keeping pace with scientiﬁc evidence to drive change in the 
food supply. Initially category criteria were based on quantitative mea-
sures including sugar, fat, sodium, ﬁbre and cholesterol. Over the years 
the criteria have evolved in response to a range of inﬂuences. These 
include, ﬁrstly, new evidence – the shift in focus from total to type of 
fat. In 2004 the total fat criterion was replaced with saturated and trans 
fat criteria in response to new evidence linking saturated and trans fat 
to heart disease and broader population health beneﬁt. Secondly, Heart 
Foundation policies – the recently developed ﬁsh and ﬁsh oil paper 
became the catalyst to consider introducing omega 3 as a criterion for 
ﬁsh categories. Another inﬂuence is product innovation by the food 
industry – research and development to reformulate, for example, 
sodium reduction in bread. Consumer trends are another inﬂuence – 
launching Tick into the foodservice market to tackle the increasing 
trend of eating away from home. Finally, category demand – the 
recently developed “Meal kits” category, a growing line in the super-
market. Cognisant of the changing food supply, consumer attitudes and 
new scientiﬁc ﬁndings, the Tick is committed to exploring new territo-
ries in setting nutrient benchmarks to drive healthier food options for 
all Australians.
Contact author: Jane Marriott – jane.marriott@heartfoundation.org.au
WHY HEARTS SHOULD GO NUTS – A REVIEW 
OF THE SCIENTIFIC LITERATURE
KATE MARSH1, LISA YATES2
1Consultant Dietitian, Northside Nutrition and Dietetics, Sydney Australia
2Program Manager and Dietitian, Nuts for Life, Sydney Australia
Cardiovascular disease (CVD) is the leading cause of death in Australia. 
Twenty ﬁve percent of Australian adults have two or more risk factors 
for CVD and of those more than 50% have high blood cholesterol. For 
some time nuts have been considered high in fat and “bad” for health. 
This review provides an overview of the scientiﬁc evidence examining 
the effects of nuts on heart health and showcases the range of nutrients 
in nuts which can help reduce the risk of heart disease and lower blood 
cholesterol. These include healthy monounsaturated and polyunsatu-
rated fats, dietary ﬁbre, arginine, plant sterols, vitamins and minerals 
including folate, magnesium, potassium, zinc, copper and vitamin E. 
English language articles from 1990 to February 2008 were searched 
from Medline and Cochrane databases. Five epidemiological studies 
show that nut consumption is protective against CVD with a 30 g serve 
ﬁve or more times a week reducing heart disease risk by 30–50%. Many 
clinical studies have looked at the beneﬁcial effects of nuts on cardio-
vascular risk factors, in particular blood fats and oxidative stress – a 
key factor in atherosclerosis – and endothelial function. The results 
show that the regular inclusion of nuts in the diet can lower both total 
and LDL cholesterol. Despite many different study designs, diverse 
population groups, variations in study length and the quantity of nuts 
consumed, the research has consistently shown that the inclusion of 
nuts in a diet low in saturated fat is warranted to lower blood cholesterol 
and heart disease risk.
Funding source: Nuts for Life – a health promotion program funded 
by the Australian Tree Nut Industry and through government matched 
funding via Horticulture Australia.
Contact author: Lisa Yates – admin@nutsforlife.com.au
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activity in the Northern Territory. In early 2008, the NT Department 
of Health and Families introduced a new Service Delivery Model of Care 
for Child and Family Health Services. As part of this model the Child 
and Family Health nurses see children and their parents at nine key 
contact visits from birth to 4 years. The aim of this review was to iden-
tify what nutrition and physical activity information was being provided 
to parents at each of the nine key contact visits. 67% of thirty-eight 
nurses from six urban Community Care Centres in the NT responded 
to a set of pre-determined questions. The NT Infant Feeding Guidelines-
2005 guided the questionnaire. Qualitative and quantitative analysis 
was conducted. 95% of respondents reported encouraging exclusive 
breastfeeding at the ﬁrst visit (birth–10 days). Over 80% of nurses are 
giving advice, on request, about formula feeding during the ﬁrst four 
visits. 80% of nurses discuss growth of the infant/child with the parents 
at all 9 visits and 90% of nurses were conﬁdence in assessing a child’s 
growth. 95% of respondents encourage active play with families at the 
18-month and 2 year visits. This study highlights the need for con-
tinuing professional development of respondents for a range of listed 
nutrition and physical activity topics.
Contact author: Robin Lion – robin.lion@nt.gov.au
HEALTHY BABIES – PHASE 2: IMPROVING 
INFANT FEEDING IN AFRICAN FAMILIES 
THROUGH COMMUNITY PARTICIPATION
FIONA MCKENZIE LEWIS1, JAN PAYNE2, LEIGH BRAMWELL2
1Queensland Health, Brisbane, QLD 4113 Australia
2Queensland University of Technology, Brisbane, QLD 4059 Australia
Negative health outcomes including increased risk of infections and 
micronutrient deﬁciencies can result from inappropriate introduction 
of artiﬁcial formula, complementary ﬂuids or foods. Research con-
ducted in 2007–08, Healthy Babies-phase 1, in Brisbane’s South had 
identiﬁed concerns regarding infant feeding practices among African 
refugee families. Healthy Babies-phase 2 commenced January 2008, 
aiming to increase the capacity of organisations working with African 
refugees to support and promote best practice infant nutrition in accor-
dance with current national and international guidelines. A community 
participatory approach is being used to engage community involvement 
in the project. This has included the establishment of a coalition of 
community members and representatives from key service organisa-
tions. Ongoing consultation and collaboration, via focus groups and 
interviews has provided sufﬁcient qualitative data to identify key 
themes. These have been used to develop culturally and nutritionally 
appropriate resources for refugee families. Training materials will also 
be developed for staff working with refugees to increase their capacity 
to deliver accurate, consistent messages about infant nutrition. The 
progress of the coalition and project outcomes to date will be presented 
and future work needed in this area discussed. The outcomes of this 
project will demonstrate the application of a community participatory 
approach to increase capacity and linkages across service providers to 
allow improved health services for other culturally and linguistically 
diverse groups in Australia.
Funding source: Queensland Health Connecting Healthcare in Com-
munities initiative.
Contact author: Fiona McKenzie Lewis – Fiona_Mckenzie_Lewis@
health.qld.gov.au
INCREASING A DIETITIAN’S KNOWLEDGE AND 
SKILLS IN BREASTFEEDING
MARCELLE PAPPAS1, LEILA FORDE2, ANGELA STRADWICK1
1Children’s, Youth and Women’s Health Service (CYWHS), Adelaide, SA, 
Australia
2Australian Breastfeeding Association, Sydney, NSW, Australia
Breastfeeding rates among Australian women are well below national 
and international benchmarks. Given the recognised beneﬁts of human 
milk for a baby, low breastfeeding rates for Australian infants are dis-
turbing. Experts believe that mothers require ongoing education, well 
coordinated local support services that include expert advice and peer, 
family and community support to improve breastfeeding rates. The 
Australian Breastfeeding Association (ABA) is a volunteer organisation 
that provides breastfeeding support, information, resources and train-
ing for the Australian community. The organisation offers volunteer 
traineeships – Certiﬁcate IV in Breastfeeding Education: (Community and/
or Counselling). Traineeships provide students with knowledge of an 
extensive range of non-medical breastfeeding situations, counselling 
and community education skills. It prepares students to advocate for 
breastfeeding, promote and facilitate breastfeeding and to counsel 
women who want breastfeeding information and support in non-
medical breastfeeding areas. Accredited Practising Dietitians (APDs) can 
play a vital role in supporting breastfeeding in the community and 
educating women in best practice breastfeeding. Training with the ABA 
can improve a dietitian’s knowledge and conﬁdence with breastfeeding 
problems, further develop counselling skills and facilitate the develop-
ment of cooperative relationships between health care providers, 
support groups and governments. There is a need to ensure adequate 
support for breastfeeding mothers in Australia. Mothers need access to 
skilled practical help and information from the health care system and 
from trained volunteer counsellors. It is recommended that APDs 
engage in continuing professional development activities in the area of 
breastfeeding. Skilled dietitians in this area can help to improve breast-
feeding rates and the subsequent health of Australian infants.
Contact author: Marcelle Pappas – ampappas@bigpond.net.au
THE DIETS OF INFANTS AND TODDLERS: A 
REVIEW OF THE LITERATURE
ALISON SPENCE, KAREN CAMPBELL, KYLIE HESKETH,  
SARAH MCNAUGHTON, DAVID CRAWFORD
Deakin University, Melbourne, VIC 3125 Australia
Nutrition during early childhood is important not only for growth and 
development, but also because food habits and preferences learned at 
this time are likely to impact on food intake and health throughout 
life.
The aim of this review is to identify existing literature describing the 
diets of infants and toddlers aged 6–24 months, in relation to intakes 
of energy, non-core foods and beverages, fruits and vegetables. The 
MEDLINE database and reference lists from relevant papers were used 
to identify relevant articles about infant and/or toddler diets. Breastfeed-
ing literature was excluded.
Three studies identiﬁed from the past decade reported comprehen-
sive dietary data. These studies suggest a high prevalence of undesirable 
dietary practices such as high intakes of energy and non-core foods, 
and low intakes of fruits and vegetables. For example, in Australia 25% 
of 16–24 month old children’s energy intakes comes from non-core 
foods, while in the US, 90% of children this age are consuming such 
foods daily. Non-milk beverages comprise 8–11% of energy intakes of 
children aged under 2 years, and total energy intakes consistently 
exceed estimated requirements. Up to 33% of young children were not 
consuming vegetables daily, and up to 33% were not consuming fruit 
daily.
These ﬁndings are concerning given the immediate and long-term 
health implications of these dietary intakes, and because research sug-
gests that dietary patterns track from childhood into adulthood. The 
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evidence base is small and heralds the need for more comprehensive 
examination of dietary habits in this important period of life.
Contact author: Alison Spence – acsp@deakin.edu.au
THEME 3: FOOD SERVICE
REASONS FOR UNEATEN MEALS IN AN ACUTE 
HOSPITAL PATIENT POPULATION
MAREE FERGUSON1, NORA RAMOS1, CARA BURGESS2
1Princess Alexandra Hospital, Brisbane, QLD 4012 Australia
2Grifﬁth University, Gold Coast, QLD 4222 Australia
The Princess Alexandra Hospital provides a 7-day cyclic selective menu 
to all patients in acute care wards (^500 beds). This study explored the 
reason/s for untouched/uneaten meals at breakfast, lunch and dinner 
within acute care wards, with recommendations to improve the service. 
Over the 6 day audit period, a total of 1906 meal trays were observed 
across three breakfast meals, six lunches, and three dinner meals. It was 
determined that 7.7 percent (n  146) of all audited meals were 
untouched/totally wasted and that 4.4 percent (n  83) were on medical 
diets; high protein and energy diet being the most common. The great-
est number of trays was totally wasted at lunch, followed by breakfast, 
with dinner having the least amount of total wastage. At breakfast, nil 
by mouth (NBM) was the most common reason for untouched trays, 
followed by being at a procedure/test. Reasons for untouched trays at 
lunch included patient discharge, followed by being at a procedure/test 
and being NBM. It was discovered that for more than 50 percent of 
untouched trays due to NBM status, that status was commenced more 
than 3 hours prior to meal delivery, especially at breakfast. Recom-
mendations to improve this service include the introduction of uninter-
rupted meal times; improved communication between ward staff and 
Nutrition Assistants; consistent usage of patient bed whiteboards for 
diet status; and support for the introduction of an electronic commu-
nication system to allow regular updates of patients diet status, 
discharges and procedure times to be implemented as a compulsory 
administrative process.
Contact author: Maree Ferguson – maree_ferguson@health.qld.gov.au
THE DEVELOPMENT OF A FOOD AND 
CATERING POLICY IN A SCHOOL OF PUBLIC 
HEALTH: MOVING INTO NEW TERRITORY
DENISE GRIFFITHS, ROBYNNE SNELL
Curtin University of Technology, Perth, WA 6102 Australia
The School of Public Health (SoPH) at Curtin University recognises 
nutrition is important in a healthy lifestyle and showed leadership by 
developing a food and catering policy. The aim was to ensure healthy 
food choices are available for SoPH staff, students and visitors. A com-
mittee headed by a dietitian was formed to develop the policy. Develop-
ment involved reviewing existing workplace policies, drafting a policy, 
and consultation on the draft with staff. The SoPH is a large school with 
directorates of Health Policy and Management; Health Promotion and 
Sexology; Health, Safety and Environment; Nutrition, Dietetics and 
Food Science; and Epidemiology and Biostatistics. The diversity con-
tinues with staff from over 15 countries. Staff readily engaged in con-
sultation on the policy and valued having input. Many of their comments 
were unpredicted, and relevant to individuals and their area of exper-
tise, bringing new insights and directions to the policy. The SoPH food 
and catering policy provides guidelines on healthy alternatives, describes 
foods and beverages to include or omit from menus, and gives practical 
suggestions for catering. As a result of consultation the policy now 
accommodates special diets, religious and cultural considerations, the 
environmental impact of food and beverage choices, and it reﬂects 
the diversity of clients in the SoPH. Consultation with staff resulted in 
the policy looking very different than if it had been written by a dietitian 
in isolation, and aspects of the policy important to staff being included. 
This makes the policy unique and individualised with a greater chance 
of successful implementation.
Contact author: Denise Grifﬁths – denise.grifﬁths@curtin.edu.au
SERVICE COMPARISON BETWEEN A 
COMPUTERISED BEDSIDE MENU SYSTEM  
AND PAPER MENUS FOR PRIVATE  
HOSPITAL PATIENTS
KIRSTY MAUNDER1, JUNE MADRID-CHUNG2,  
CARMEL LAZARUS2
1The CBORD Group, Chatswood, NSW 2067 Australia
2St. Vincent’s and Mater Health Sydney, Darlinghurst, NSW 2010 
Australia
A pilot study was conducted to compare the beneﬁts of two types of 
menu service, computerised bedside menu entry (BME) and traditional 
paper menus to private patients at St. Vincent’s and Mater Health, 
Sydney. The objectives of the study were to compare nutritional ade-
quacy, costs, and the quality of the service to patients. Two wards were 
targeted for the 3 day period. The CBORD software system Nutrition 
Service Suite (NSS) was used to manage the two menu service delivery 
methods, as well as to provide data for the comparative analysis. A 
spreadsheet was used by the nutrition staff to track their time dedicated 
to each component of the service delivery. A survey to patients and 
nutrition staff was utilised to gather qualitative feedback. Analysis of 
the data collected through NSS and on the spreadsheets demonstrated 
that BME provided signiﬁcantly more beneﬁts than a paper menu 
service. 60% of nutrition staff time was spent face-to-face with patients 
(compared to 19%); 92% patients received a meal selection (compared 
to 75%); BME cost $1.02/day (compared to $2.60); and 71% of the 
ﬁrst menu choice was ‘sold’ (compared to 46%). There was no differ-
ence with the nutritional adequacy of the selections. The patient survey 
showed 78% patients and all of the nutrition staff preferred BME as 
their choice of service delivery. The pilot study highlighted potentially 
signiﬁcant service and clinical beneﬁts from utilising BME over the tra-
ditional paper menu, and consequently a comprehensive research study 
is being planned.
Contact author: June Madrid-Chung – jmadridchung@stvincents. 
com.au
TRIAL OF A NOVEL APPROACH TO  
PROVIDING FOOD ALLERGY MEALS IN A 
PAEDIATRIC HOSPITAL
VICKI MCWILLIAM
Royal Children’s Hospital, Melbourne, Australia
The Royal Children’s Hospital, Melbourne was experiencing an increase 
in demand for food allergy services. Problems were encountered with 
inpatient identiﬁcation, classifying reactions and providing appropriate 
meals. A food allergy menu system was developed that involved elimi-
nation of the common paediatric food allergens (cows milk, egg, soy, 
wheat, peanut, treenuts, shellﬁsh and sesame). To streamline meal 
production and improve menu safety it was proposed that this would 
be the only menu option available to patients admitted with food aller-
gies. Patients underwent an initial assessment regarding admission 
reason, length of stay, age, food allergy diagnosis and foods eliminated 
from the diet. All patients identiﬁed as requiring a “food allergy” meal 
were placed on the trial menu over a 6 month period (Sept 2006-March 
2007). Post admission interviews were undertaken regarding satisfac-
tion with the menu system and food quality. Over the trial period 59 
patients utilized the menu system. The average age of patients was 5.5 
years; with 54% of patients less than 5 years. The average bed stay was 
3.5 days with 60% of patients staying less than 3 days. The majority of 
patients (54%) were identiﬁed as having medically diagnosed food 
allergy. Four of the 36 patients with isolated peanut allergy chose not 
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Introduction
Optimal nutrition during early childhood is vital not only for 
immediate health, but because food habits and preferences 
learned at this time are likely to impact on food intakes and 
subsequently health across the lifecourse.1 The diets of young 
children contribute to high rates of overweight and obesity seen 
in this age group.2, 3 Dietary habits including high intakes of 
energy and non-core foods (energy-dense, nutrient-poor foods), 
and low intakes of fruits and vegetables,4, 5 are likely to be 
important. In addition, evidence suggests that obesity in young 
children is leading to earlier development of other chronic health 
problems previously only seen in older individuals, such as 
orthopaedic, neurological, pulmonary, gastroenterological and 
endocrine disorders.6
Evidence suggests that eating behaviours adopted in early life 
may track through life-stages.7–9 For example, studies have shown 
tracking of dietary intake, dietary patterns and food preferences 
through childhood,8, 9 and one Finnish study involving over 1000 
participants has shown tracking of dietary patterns over 21 years 
from childhood into adulthood.7 Health outcomes also appear to 
track. A recent review found that overweight and obese youth are 
at increased risk of overweight as adults, though the strength of 
this association varied between studies.10 Additionally, there is 
evidence that adults who were overweight as children may be at 
greater risk of conditions such as cardiovascular disease, 
irrespective of their adult weight status.6
Given the impact of children’s diet on health throughout life, 
and the potential malleability of children’s diets, it is important 
to understand those factors which inﬂuence child food 
preferences and intakes. While there are a variety of possible 
inﬂuences, parents are likely to play the most pivotal role in 
shaping dietary intakes of young children. Parents determine the 
types and amounts of foods offered, the settings in which these 
foods are provided, and the expectations or pressures placed on 
the child’s eating.11, 12
A number of authors have examined parental correlates of older 
children’s diets1, 13, 14 however, evidence regarding young children 
has not been speciﬁcally explored since Campbell and 
Crawford’s paper in 2001.15 Evidence suggests that parental 
modelling, use of feeding strategies, nutrition knowledge, 
self-efﬁcacy for providing healthy foods and food availability are 
all likely to be important correlates. As young children have 
limited social and environmental exposures, the correlates of 
their dietary intakes may be expected to differ from those 
described in older children. The aim of this paper is to review 
the literature regarding parental correlates of the dietary intakes 
of young children, however, where little or no evidence was 
available for this age group, studies of older children have also 
been included. In so doing we seek to provide insights regarding 
areas which may also be important in early life, but have as yet 
not been well researched. Young children are deﬁned as those 
zero to three years of age inclusive, however, given the limited 
number of studies conducted exclusively within this age group, 
studies involving any children within this age range will be 
included in this review. This paper will not consider breast-
feeding.
Parental modelling
Parental modelling of eating encompasses both parents’ usual 
eating behaviours, and the opportunities children have to 
observe these, such as family meal times. Though no studies 
have assessed associations between family meals and diets of 
young children, both cross-sectional and longitudinal studies of 
older children suggest that more frequent family meals may be 
associated with healthier child diets, particularly greater intakes 
of fruits and vegetables and lower intakes of soft drinks.16, 17
Parental modelling via their own diet is the most frequently 
reported correlate of young children’s diets.18–24 Reviews of 
studies including older children (aged four to 18 years) have also 
highlighted consistent associations between diets of parents and 
children,1, 14 and additionally there is evidence of associations 
between food preferences of parents and their children.9
Of seven relevant papers investigating associations between diets 
of young children and their mothers, six report direct 
associations,18–23 and one found no signiﬁcant association.24 
The study reporting no association was conducted within a 
small, low income population of 100 mothers and toddlers in the 
United States (US).24 It is possible that the small sample size and 
relative homogeneity of the sample may have limited the capacity 
to detect signiﬁcant associations.
One study which showed a direct association between diets of 
young children and their parents reported on a sample of 316 
children aged two to seven years.18 In that study, mothers’ 
consumption of fruits, vegetables, sweets and soft-drinks were 
found to be signiﬁcant correlates of child consumption of the 
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same foods. Maternal fruit consumption was also signiﬁcantly 
inversely associated with child soft-drink intake, and directly 
associated with child intake of vegetables. These ﬁndings have 
been further corroborated by a study of 564 children aged two to 
six years in London nursery schools.19, 23 That study assessed 
frequency of fruit and vegetable consumption and reported that 
maternal intakes of fruits and vegetables were the strongest 
correlates of child intakes of these foods.19, 23 Furthermore, a 
study of beverage intakes of 93 mothers and their two and three 
year old children showed signiﬁcant direct associations between 
maternal and child intakes of soft-drinks (at both ages), 
‘sweetened drinks’ (at two years), juice (at two years) and water 
(at two years).20 Finally, two longitudinal studies which assessed 
maternal diet during pregnancy also showed direct associations 
between both healthy22 and unhealthy21 aspects of mothers’ diets 
and similar intakes of their children at 12 months of age.
Overwhelmingly data suggests that parental modelling is likely 
to be an important correlate of young children’s diets, with six of 
seven papers reporting signiﬁcant associations between diets of 
young children and mothers, consistent with studies in older 
children. Family meal times as opportunities for modelling are 
also likely to be important, as suggested by studies of older 
children. Given the clearly demonstrated importance of parental 
modelling as a correlate of child diet, improvement of this 
parental domain is likely to be important in intervention trials.
Parental feeding strategies
The ways in which parents engage with their children around 
food and feeding are likely to impact on a child’s food intake. 
Parental feeding strategies refer to methods used by parents to 
inﬂuence a child’s dietary intake, such as use of foods as rewards, 
or pressuring children to ﬁnish their meals. There is evidence in 
young children that feeding strategies such as promoting child 
control of their food intake may support healthier child dietary 
intakes.25, 26 However, other practices, including parental use of 
foods as rewards, pressure, and some types of food restriction 
may promote unhealthy dietary habits.18, 23, 25, 26
One example of a feeding strategy which may have negative 
impacts on children’s dietary intakes is the use of food as a 
reward.11, 15 In experimental studies with young children, child 
preference has been shown to increase for foods used as rewards, 
while foods used as the ‘means’ to obtain rewards decreased in 
preference.27 Cross-sectional studies have also shown associations 
between use of food as a reward and less healthy diets of young 
children. For example, a recent study including 219 children 
aged three to six years reported an inverse association between 
parental use of food as a reward and child intake of fruits and 
vegetables.25 Furthermore, a direct association was observed 
between parental use of food as a reward and child intakes of 
sweets in two to seven year old children (n = 316).18 Together 
these ﬁndings suggest that parental use of foods as rewards may 
indeed promote less healthy child dietary intakes. In contrast, 
one study of 351 preschool children found no association 
between parental use of food as a reward and child diets,28 
however, the use of different dietary methodologies in that study 
may explain those inconsistent ﬁndings. In addition to 
associations with childhood food preferences and intakes, use of 
food as a reward or punishment in childhood may be related to 
poorer eating habits in adulthood.29
The use by parents of pressure and/or restriction in their feeding 
practices is also considered likely to impact on children’s dietary 
intakes. Parental pressure in feeding generally refers to urging 
children to eat more,25 while restriction refers to limiting access 
to particular food choices.11 Parental use of a combination of 
these strategies has been referred to as a ‘controlling feeding 
style’.23 In a United Kingdom (UK) study of 564 children aged 
two to six years, greater parental control was associated with less 
frequent child intake of fruit and vegetables.23 Conversely, use of 
lower parental control, and allowing greater child control over 
what foods are eaten and how much they eat may have the 
opposite effect. For example, a study of 219 mothers of three to 
six year olds found that allowing a child greater control over 
their own intake was directly associated with increased child 
consumption of fruits and vegetables.25 Furthermore, in a study 
of 231 caregivers of three to ﬁve year old children, use of an 
authoritative feeding style (encouraging children to eat healthy 
foods, but also allowing children some control), was directly 
associated with increased child intakes of vegetables and dairy.26 
Additionally in that study, a highly controlling parental feeding 
style was inversely associated with child vegetable intake.
Two recent reviews have reported on a growing literature linking 
parental feeding strategies with child overweight, obesity and 
weight gain, in children of all ages30 and children one to 12 years 
of age.12 Those reviews highlighted restriction of child eating (i.e. 
limiting access to particular food choices) as an important factor 
associated with higher child weight. While this does not provide 
evidence of an association with child diet, the link between 
weight and diet suggests that an association between unhealthy 
child dietary intakes and restriction may also exist. However, 
more recent evidence in both young and older children suggests 
this relationship may be more complicated.31, 32 For example, a 
study of children followed from birth found that restrictive 
feeding was associated with lower child weight at two years.31 It 
may therefore be that the type of restriction used and measured 
is important.33 Ogden et al have discussed restriction as ‘overt’ or 
‘covert’, whereby children are aware or unaware of the food 
restriction taking place.33 Those authors suggest that the type of 
restriction used by parents may in fact inﬂuence the impact of 
restriction on children’s consumption and body weight.
Parental nutrition knowledge
Nutrition knowledge inﬂuences an individual’s food choices and 
dietary intake.34 Though knowledge does not necessarily predict 
behaviour, inadequate understanding of nutrition may limit 
capacity for behaviour change and dietary improvement.34 Data 
considering relations between adults’ nutrition knowledge and 
dietary intakes suggests a direct association.35 Given that parents 
are the main providers of children’s food, and that parental 
dietary intake is correlated with young children’s diets, parental 
nutrition knowledge may in turn impact on children’s diets. For 
parents, knowledge of age-appropriate nutrition 
recommendations and appropriate feeding strategies for their 
children are postulated to be important.11 One study of older 
children has shown a direct association between maternal 
nutrition knowledge and fruit consumption.36
Two cross-sectional studies have considered the association 
between parental nutrition knowledge and the dietary intakes of 
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their young children.37, 38 Variyam et al, in a study of 458 
preschool children aged two to ﬁve years, found higher maternal 
nutrition knowledge was directly associated with lower child 
intakes of total fat, saturated fat, cholesterol and sodium, and 
higher child intakes of ﬁbre.38 Conversely, an analysis of data 
from 447 preschoolers revealed that parental nutrition 
knowledge was not associated with the fruit and vegetable 
intakes of their children.37 The difference in results may have 
been due to different child dietary outcomes reported, and/or use 
of different tools to assess parental nutrition knowledge.
Nutrition knowledge of parents of preschoolers has also been 
described in qualitative studies. For example, a focus group study 
conducted with 25 parents in the US found that many parents 
were not conﬁdent that their children could self-regulate their 
intakes, and most gave examples of overfeeding their children.39 
About half of the parents in that study did not think overweight 
in young children was a ‘real problem’, and many did not 
identify any connection between obesity in preschool children 
and potential health problems. Furthermore, an Australian study 
with 505 mothers of nine-month-old children showed that many 
did not understand the nutritional basis of child feeding 
guidelines,40 highlighting a potential lack of child-speciﬁc 
nutrition knowledge.
Parental self-efﬁcacy for providing 
healthy foods
Parental self-efﬁcacy for providing healthy foods refers to 
parents’ belief and conﬁdence that they can undertake the 
necessary actions to provide their child with a healthy diet. 
Parental self-efﬁcacy has been infrequently studied in relation to 
child dietary intakes, but is known to be an important inﬂuence 
on other aspects of child rearing.41 Increased self-efﬁcacy has also 
been identiﬁed as a correlate of healthy eating in adults.42
One cross-sectional study has reported on parental self-efﬁcacy 
and associations with diets of young children.43 That study 
included 60 mothers with children aged six to 20 months and 
found that maternal self-efﬁcacy for promoting healthy eating 
was directly associated with the amount of vegetables their 
young children ate. Additionally, maternal self-efﬁcacy for 
limiting non-core foods and drinks was inversely associated 
with child intakes of cordial and cake.
Further, two qualitative studies have reported parent identiﬁed 
barriers related to child feeding and child dietary intakes.44, 45 
Discussion of these studies is relevant given that self-efﬁcacy and 
perceived barriers are likely to be related, (i.e. self-efﬁcacy 
decreases when perceived barriers are high45). In one study of 39 
parents of Canadian preschoolers, reported barriers to providing 
children with a healthy diet included particular child food 
preferences and demands, lack of time to prepare foods and eat 
together, partners/other parents having different rules/
expectations, and grandparents or other carers providing 
unhealthy foods.44 Similar barriers were identiﬁed in another 
qualitative study involving 29 low-income parents of three to ﬁve 
year olds in the US, where more than half of parents’ comments 
regarding offering foods were related to barriers.45 In both 
studies, parents described ‘giving in’ to child demands in order to 
avoid conﬂict around food. Low parental self-efﬁcacy and 
limited appropriate strategies to deal with perceived barriers 
resulted in parents providing unhealthy foods to avoid conﬂicts. 
Parents who report multiple perceived barriers to supporting 
healthy child dietary intakes may have low self-efﬁcacy for this 
behaviour, which may in turn contribute to less healthy child 
dietary intakes. Self-efﬁcacy may be an important consideration 
for behaviour change, and therefore relevant when designing 
interventions to support the development of healthy eating 
patterns in children.
Food availability
Children cannot learn to prefer foods to which they are not 
exposed, and parents of young children are usually responsible 
for children’s food exposures. Reviews of studies including older 
children aged four to 12 years have found home availability and 
accessibility of fruits and vegetables to be associated with child 
intakes of those foods,1, 14 and that availability at home may be 
more important than in other locations.13 There have been fewer 
studies regarding non-core foods, but those available also suggest 
associations between home availability and older child intake of 
foods such as soft-drinks and unhealthy snacks.46, 47
One study of young children has reported on parent purchasing 
as a measure of food availability in the home. That study found 
those parents who purchased more fruits and vegetables, thereby 
increasing child exposure to those foods, had children who were 
more willing to try fruits and vegetables in a taste-test.48 A 
further study of 280 older children only slightly older (aged four 
to ﬁve) found that home availability of fruits and vegetables, 
sweetened beverages and non-core foods was directly associated 
with child intakes of each of those food groups.49 Together these 
studies demonstrate the likely importance of food availability in 
inﬂuencing the diets of young children.
Limitations of existing research
Research regarding inﬂuences on the diets of young children is 
increasing, but there remain some major gaps in current 
knowledge. Firstly, nearly all the studies discussed here report 
only or predominantly on mothers, even though paternal 
inﬂuence is also likely to play a vital role.50 Secondly, few studies 
have reported exclusively on young children, with most studies 
reporting on a wider age range than zero to three years. As 
discussed earlier, the sphere of inﬂuences in this age group is 
likely to be smaller than for older children, and it may be that 
the strength of associations between parental variables and child 
diets is increased when young children are considered separately. 
Finally, cross-sectional studies do not account for the possibility 
of child inﬂuence on parental domains. This is particularly 
important in relation to parental use of feeding strategies, which 
are likely to be inﬂuenced by child weight and temperament.12
Conclusion
In summary, evidence suggests that a number of potentially 
modiﬁable parent behaviours are likely to inﬂuence young 
children’s dietary intakes, particularly maternal diet and certain 
feeding strategies. While there are few studies in this age group 
regarding parental nutrition knowledge, parental self-efﬁcacy for 
providing healthy foods and food availability, their potential 
importance is highlighted by studies of older children and adults. 
Recent evidence showing unhealthy dietary intakes and 
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increasing health problems in young children highlights the 
importance of research in this area. Further studies will be 
important to more thoroughly investigate parental correlates of 
young children’s diets, and to explore directionality of inﬂuences. 
Ultimately it is important to conduct intervention trials to assess 
whether these identiﬁed, potentially modiﬁable parental 
correlates can be improved, and whether such improvements 
result in improved child dietary intakes.
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= 
2.
7 
an
d 
c 
= 
2.
5 
at
 1
2 
m
on
th
s. 
W
he
n 
on
ly
 c
hi
ld
re
n 
un
de
r 2
 y
ea
rs
 w
er
e 
in
cl
ud
ed
 in
 a
na
ly
se
s, 
 p
os
iti
ve
 
ef
fe
ct
 w
as
 in
st
ea
d 
se
en
 fo
r d
ai
ly
 
fre
qu
en
cy
 o
f v
eg
et
ab
le
 in
ta
ke
 (i
 
=2
.3
, c
 2
.0
, p
 =
 0
.0
5)
 a
nd
 w
at
er
 
in
ta
ke
 (i
 =
 3
.8
, c
 =
 3
.6
, p
 <
 0
.0
5)
28
%
 a
ttr
iti
on
, s
im
ila
r 
be
tw
ee
n 
tri
al
 a
rm
s. 
In
ta
ke
s o
f f
ru
it,
 
ve
ge
ta
bl
es
 a
nd
 w
at
er
 
ac
tu
al
ly
 d
ec
re
as
ed
 fr
om
 
ba
se
lin
e 
to
 fo
llo
w
 u
p 
ac
ro
ss
 b
ot
h 
tri
al
 a
rm
s.
(K
oe
hl
er
, 
Si
ch
er
t-H
el
le
rt 
an
d 
K
er
st
in
g 
20
07
), 
G
er
m
an
y,
 
co
nd
uc
te
d 
20
02
-
20
03
 
18
3
To
 im
pr
ov
e 
to
ta
l i
nf
an
t 
di
et
ar
y 
in
ta
ke
2- 12
m
on
th
s
N
ot
 re
po
rte
d
In
fa
nt
 'a
ct
ua
l f
oo
d 
an
d 
m
ea
l 
co
ns
um
pt
io
n' 
re
po
rte
d 
by
 
m
ot
he
rs
 (m
et
ho
d 
no
t f
ur
th
er
 
de
sc
rib
ed
). 
A
ss
es
se
d 
us
in
g 
pu
rp
os
e 
de
si
gn
ed
  
sc
or
in
g 
to
ol
s, 
ba
se
d 
on
 lo
ca
l 
fe
ed
in
g 
re
co
m
m
en
da
tio
ns
V
al
id
ity
 n
ot
 re
po
rte
d 
an
d 
m
et
ho
d 
of
 
ca
lc
ul
at
in
g 
'd
ai
ly
 
nu
tri
tio
n 
sc
or
e' 
no
t 
w
el
l d
es
cr
ib
ed
H
om
e 
ba
se
d 
 
(v
ia
 te
le
ph
on
e)
Y
es
 -
co
nt
ro
l p
lu
s 3
 
in
te
rv
en
tio
n 
gr
ou
ps
Te
le
ph
on
e 
di
et
ar
y 
co
un
se
lli
ng
 b
as
ed
 o
n 
lo
ca
l f
oo
d-
ba
se
d 
gu
id
el
in
es
 fo
r i
nf
an
ts
. 
In
te
rv
en
tio
n 
gr
ou
p 
(IG
) 1
: t
el
ep
ho
ne
 
ho
tli
ne
, I
G
2:
 
ad
di
tio
na
l w
rit
te
n 
in
fo
rm
at
io
n,
 IG
3:
 
ad
di
tio
na
l p
er
so
na
l 
te
le
ph
on
e 
co
un
se
lli
ng
'D
ai
ly
 n
ut
rit
io
n 
sc
or
e' 
w
as
 
si
gn
ifi
ca
nt
ly
 h
ig
he
r i
n 
IG
3 
co
m
pa
re
d 
to
 c
on
tro
l a
rm
  (
p 
< 
0.
05
) a
t 2
, 6
 a
nd
 9
 m
on
th
s o
f a
ge
.
Lo
w
 ra
te
s o
f p
ar
tic
ip
an
ts
 
ac
ce
ss
in
g 
av
ai
la
bl
e 
in
te
rv
en
tio
n;
 3
7%
ac
ce
ss
ed
 th
e 
te
le
ph
on
e 
ho
tli
ne
, 5
4%
 in
 IG
3 
us
ed
 
th
e 
pe
rs
on
al
 c
ou
ns
el
lin
g
(W
ar
dl
e 
et
 a
l. 
20
03
), 
U
K
15
6
To
 im
pr
ov
e 
ch
ild
 li
ki
ng
 a
nd
 
co
ns
um
pt
io
n 
of
 
a 
pr
ev
io
us
ly
 
di
sl
ik
ed
 
ve
ge
ta
bl
e
2-
6y
rs
N
ot
 re
po
rte
d
C
hi
ld
 ra
te
d 
lik
in
g 
of
 v
eg
et
ab
le
s, 
ch
ild
 ra
nk
in
g 
of
 
ve
ge
ta
bl
es
, a
nd
 
ch
ild
 in
ta
ke
 o
f 
ta
rg
et
 v
eg
et
ab
le
C
hi
ld
 ra
nk
in
g 
of
 
ve
ge
ta
bl
es
 re
po
rte
d 
to
 b
e 
pr
ev
io
us
ly
 
de
m
on
st
ra
te
d 
as
 
re
lia
bl
e.
 O
th
er
 
m
ea
su
re
s 
no
t 
re
po
rte
d
H
om
e 
ba
se
d
Y
es
 -
co
nt
ro
l g
ro
up
, 
pl
us
 w
rit
te
n 
nu
tri
tio
n 
in
fo
rm
at
io
n 
on
ly
 g
ro
up
Pa
re
nt
s a
sk
ed
 to
 o
ff
er
 
th
ei
r c
hi
ld
 a
 d
isl
ik
ed
 
ve
ge
ta
bl
e 
on
 1
4 
co
ns
ec
ut
iv
e 
da
ys
, a
nd
 
pr
ov
id
ed
 w
ith
 
ed
uc
at
io
n 
ab
ot
 
en
co
ur
ag
in
g 
ta
st
in
g 
w
ith
ou
t o
ffe
rin
g 
re
w
ar
ds
.
C
hi
ld
 ra
te
d 
lik
in
g 
of
 v
eg
et
ab
le
 
in
cr
ea
se
d 
m
or
e 
in
 in
te
rv
en
tio
n 
th
an
 in
 in
fo
rm
at
io
n 
on
ly
 
(p
<0
.0
01
) o
r c
on
tro
l (
p<
0.
05
) 
gr
ou
ps
. C
hi
ld
 ra
nk
in
g 
of
 ta
rg
et
 
ve
ge
ta
bl
e 
im
pr
ov
ed
 m
or
e 
in
 th
e 
in
te
rv
en
tio
n 
th
an
 th
e 
in
fo
rm
at
io
n 
on
ly
 g
ro
up
 (p
<0
.0
5)
. C
hi
ld
 in
ta
ke
 
of
 ta
rg
et
 v
eg
et
ab
le
 in
cr
ea
se
d 
be
tw
ee
n 
pr
e-
 a
nd
 p
os
t- 
te
st
 in
 th
e 
in
te
rv
en
tio
n 
gr
ou
p 
(p
<0
.0
01
), 
fr
om
 m
ea
n 
in
ta
ke
 o
f 4
.1
 to
 9
.0
g.
14
ou
t o
f 3
4 
pa
rti
ci
pa
nt
s 
in
 th
e 
in
te
rv
en
tio
n 
gr
ou
p 
di
d 
no
t c
om
pl
et
e 
at
 le
as
t 
10
 o
ut
 o
f 1
4 
ta
st
in
gs
 o
f 
th
e 
di
sl
ik
ed
 v
eg
et
ab
le
, 
de
sp
ite
 sp
ec
ifi
c 
re
le
va
nt
 
pa
re
nt
al
 e
du
ca
tio
n.
 
H
ow
ev
er
, a
t 6
 w
ee
k 
fo
llo
w
 u
p,
 m
an
y 
pa
re
nt
s 
re
po
rte
d 
th
ey
 h
ad
 u
se
d 
th
e 
st
ra
te
gy
 a
ga
in
(W
or
ob
ey
, 
Pi
su
k 
an
d 
D
ec
ke
r 2
00
4)
, 
U
S
60
To
 im
pr
ov
e 
de
ve
lo
pm
en
ta
l 
ou
tc
om
es
 v
ia
 
di
et
ar
y 
im
pr
ov
em
en
ts
 
fo
r c
hi
ld
re
n 
of
 
'h
ig
h 
he
al
th
 
ris
k'
M
ea
n 
ba
se
lin
e 
ag
e 
27
m
on
th
s, 
co
m
pl
et
io
n 
ag
e 
35
m
on
th
s
N
ot
 re
po
rte
d
24
-h
ou
r r
ec
al
l 
ad
m
in
is
te
re
d 
by
 
nu
rs
e 
an
d 
co
m
pl
et
ed
 b
y 
ca
re
gi
ve
r, 
to
 
as
se
ss
 e
ne
rg
y,
 
m
ar
co
- a
nd
 m
ic
ro
-
nu
tri
en
t i
nt
ak
es
Sa
m
e 
nu
rs
e 
w
ho
 
ga
ve
 th
e 
ed
uc
at
io
n 
al
so
 c
on
du
ct
ed
 th
e 
as
se
ss
m
en
ts
, w
hi
ch
 
m
ay
 in
cr
ea
se
 p
ar
en
t 
re
po
rti
ng
 b
ia
s
H
om
e 
ba
se
d
N
o,
 c
on
du
ct
ed
 p
re
-a
nd
 
po
st
-in
te
rv
en
tio
n 
as
se
ss
m
en
ts
, b
ut
 a
ll 
pa
rti
ci
pa
nt
s r
ec
ei
ve
d 
in
te
rv
en
tio
n
H
om
e 
vi
si
ts
 b
y 
pu
bl
ic
 
he
al
th
 n
ur
se
 to
 
pr
om
ot
e 
in
cr
ea
si
ng
 
di
et
ar
y 
iro
n,
 u
se
 o
f 
vi
ta
m
in
 s
up
pl
em
en
ts
, 
in
cr
ea
se
d 
w
at
er
 a
nd
 
ju
ic
e,
 in
cr
ea
se
d 
sn
ac
ks
 
su
ch
 a
s y
og
hu
rt 
an
d 
fr
es
h 
fru
it
A
ll 
an
al
ys
es
 c
on
du
ct
ed
 b
et
w
ee
n 
pr
e-
 a
nd
 p
os
t-t
es
t. 
En
er
gy
 in
ta
ke
 
de
cr
ea
se
d 
(f
ro
m
 1
69
8 
to
 
14
11
kc
al
, p
<0
.0
5)
, a
nd
 V
ita
m
in
 
C
 in
ta
ke
 d
ec
re
as
ed
 (f
ro
m
 8
2 
to
 
56
m
g,
 p
<0
.0
5)
, d
es
pi
te
 a
n 
in
cr
ea
se
 in
 u
se
 o
f s
up
pl
em
en
ts
. 
Pe
rc
en
ta
ge
 c
on
tri
bu
tio
ns
 o
f 
m
ac
ro
nu
tri
en
ts
 d
id
 n
ot
 c
ha
ng
e
Se
ss
io
n 
pa
rti
ci
pa
tio
n 
ra
te
 
no
t r
ep
or
te
d.
 W
hi
le
 
pr
oj
ec
t a
im
s w
er
e 
ar
ou
nd
 
al
te
rin
g 
in
ta
ke
s o
f w
ho
le
 
fo
od
s (
re
du
ci
ng
 h
ig
h 
fa
t 
sn
ac
ks
 a
nd
 in
cr
ea
si
ng
 
yo
gh
ur
t a
nd
 v
eg
et
ab
le
s)
, 
an
al
ys
es
 re
po
rte
d 
nu
tri
en
ts
 a
nd
 e
ne
rg
y 
ra
th
er
 th
an
 fo
od
s, 
an
d 
de
cr
ea
se
d 
vi
ta
m
in
 C
 
in
ta
ke
 su
gg
es
ts
 a
ll 
ai
m
s 
w
er
e 
no
t m
et
(P
au
l e
t a
l. 
20
11
), 
U
S
16
0
To
 p
ilo
t t
es
t a
n 
ob
es
ity
 
pr
ev
en
tio
n 
in
te
rv
en
tio
n 
de
liv
er
ed
 to
 
pa
re
nt
s f
ro
m
 
in
fa
nc
y
En
ro
lle
d 
at
 
bi
rth
V
id
eo
ta
pe
d 
a 
m
ea
lti
m
e 
to
 
as
se
ss
 m
at
er
na
l 
fe
ed
in
g 
st
yl
e
W
ei
gh
ed
 in
ta
ke
 o
f 
co
m
m
er
ci
al
 in
fa
nt
 
ve
ge
ta
bl
e 
pr
od
uc
ts
 
on
 d
ay
s 1
 a
nd
 6
 o
f 
ex
po
su
re
 in
 
in
te
rv
en
tio
n 
ar
m
 
on
ly
 
N
ot
 re
po
rte
d
H
om
e 
ba
se
d
Y
es
, b
ut
 re
le
va
nt
 
ou
tc
om
e 
no
t r
ep
or
te
d 
fo
r c
on
tro
ls
Tw
o 
nu
rs
e 
vi
si
ts
 
pr
ov
id
in
g 
in
fo
rm
at
io
n 
on
 re
co
gn
is
in
g 
th
e 
ch
ild
's 
hu
ng
er
 a
nd
 
fu
lln
es
s c
ue
s a
nd
 th
e 
im
po
rta
nc
e 
of
 re
pe
at
ed
 
ex
po
su
re
s t
o 
so
lid
 
fo
od
s 
In
ta
ke
s o
f c
er
ta
in
 in
fa
nt
 v
eg
et
ab
le
 
pr
od
uc
ts
 (g
re
en
 b
ea
ns
, p
ea
s &
 
sq
ua
sh
) i
nc
re
as
ed
 fr
om
 d
ay
 1
 to
 
da
y 
6 
of
 e
xp
os
ur
e 
in
 in
te
rv
en
tio
n 
ar
m
 (p
 =
 0
.0
01
 - 
0.
04
) 
W
el
l e
du
ca
te
d 
sa
m
pl
e 
w
ith
 6
5%
 c
ol
le
ge
 
ed
uc
at
ed
. 1
10
 fa
m
ili
es
 
(6
9%
) r
et
ai
ne
d 
at
 o
ne
 y
ea
r 
as
se
ss
m
en
t. 
V
eg
et
ab
le
 
in
ta
ke
s n
ot
 c
om
pa
re
d 
to
 
co
nt
ro
l a
rm
 a
nd
 m
at
er
na
l 
fe
ed
in
g 
pr
ac
tic
es
 n
ot
 
re
po
rte
d 
de
sp
ite
 
as
se
ss
in
g.
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In
te
rv
en
tio
n 
st
ud
y 
n 
In
te
rv
en
tio
n 
ai
m
s 
Ch
ild
 a
ge
 
Pa
re
nt
 o
ut
co
m
e 
m
ea
su
re
s 
Ch
ild
 d
ie
t o
ut
co
m
e 
m
ea
su
re
s 
Va
lid
ity
 o
f m
ea
su
re
s 
Se
tt
in
g 
Co
m
pa
ra
bl
e 
co
nt
ro
l 
gr
ou
p?
 
Pr
oc
es
s o
f i
nt
er
ve
nt
io
n 
In
te
rv
en
tio
n 
ef
fe
ct
 (i
 =
 
in
te
rv
en
tio
n 
gr
ou
p,
 c
 =
 c
on
tr
ol
 
gr
ou
p)
 
At
te
nd
an
ce
/p
ar
tic
ip
at
io
n 
ra
te
s a
nd
 o
th
er
 k
ey
 p
oi
nt
s 
As
se
ss
in
g 
bo
th
 c
hi
ld
 a
nd
 p
ar
en
ta
l o
ut
co
m
es
 
 (E
ss
er
y 
et
 a
l. 
20
08
), 
U
S 
92
 
To
 im
pr
ov
e 
m
at
er
na
l c
hi
ld
 
fe
ed
in
g 
pr
ac
tic
es
 
vi
a 
w
rit
te
n 
in
fo
rm
at
io
n 
in
te
rv
en
tio
ns
 
2-
5 
ye
ar
s 
Ch
ild
 fe
ed
in
g 
pr
ac
tic
es
 
as
se
ss
ed
 u
sin
g 
Ch
ild
 F
ee
di
ng
 
Q
ue
st
io
nn
ai
re
 
(C
FQ
), 
in
cl
ud
in
g 
pr
es
su
re
 to
 e
at
, 
re
st
ric
tio
n,
 
m
on
ito
rin
g 
an
d 
'p
er
ce
iv
ed
 
re
sp
on
sib
ili
ty
' 
N
ot
 re
po
rt
ed
 
CF
Q
 is
 a
 v
al
id
at
ed
 a
nd
 
fr
eq
ue
nt
ly
 u
se
d 
m
ea
su
re
 
Ho
m
e 
ba
se
d,
 
ed
uc
at
io
n 
de
liv
er
ed
 v
ia
 
w
rit
te
n 
m
at
er
ia
ls 
Ra
nd
om
ise
d 
in
to
 o
ne
 o
f 
co
nt
ro
l, 
ne
w
sle
tt
er
 
in
te
rv
en
tio
n,
 o
r b
oo
kl
et
 
in
te
rv
en
tio
n,
 g
ro
up
s 
N
ew
sle
tt
er
 in
te
rv
en
tio
n 
gr
ou
p 
re
ce
iv
ed
 w
ee
kl
y 
ne
w
sle
tt
er
s f
or
 1
2 
w
ee
ks
, w
hi
ch
 in
cl
ud
ed
 a
 
fo
cu
s o
n 
ch
ild
 fe
ed
in
g 
pr
ac
tic
es
. T
he
 b
oo
kl
et
 
in
te
rv
en
tio
n 
gr
ou
p 
re
ce
iv
ed
 a
ll 
th
e 
ne
w
sle
tt
er
s  
in
 a
 si
ng
le
 
bo
ok
le
t d
ur
in
g 
th
e 
fir
st
 
w
ee
k 
Si
gn
ifi
ca
nt
 d
ec
re
as
e 
in
 'p
re
ss
ur
e 
to
 
ea
t' 
be
tw
ee
n 
ba
se
lin
e 
an
d 
po
st
-t
es
t 
in
 th
e 
ne
w
sle
tt
er
 g
ro
up
 (s
co
re
 
ch
an
ge
d 
fr
om
 2
.5
/5
 to
 2
.1
/5
, p
 <
 
0.
01
). 
N
o 
ot
he
r s
ig
ni
fic
an
t 
di
ffe
re
nc
es
, t
ho
ug
h 
in
 p
ro
ce
ss
 
ev
al
ua
tio
n 
65
%
 o
f m
ot
he
rs
 sa
id
 
th
ey
 m
ad
e 
ch
an
ge
s t
o 
th
e 
w
ay
s 
th
ey
 o
ffe
re
d 
fo
od
s a
nd
 6
5%
 sa
id
 
th
ey
 h
ad
 c
ha
ng
ed
  t
he
 ty
pe
s o
f  
fo
od
 th
ey
 o
ffe
re
d 
as
 a
 re
su
lt 
of
 th
e 
in
te
rv
en
tio
n 
90
%
 o
f m
ot
he
rs
 re
po
rt
ed
 
re
ad
in
g 
al
l o
r m
os
t o
f t
he
 
in
te
rv
en
tio
n 
m
at
er
ia
ls,
 
in
di
ca
tin
g 
a 
hi
gh
 ra
te
 o
f 
pa
rt
ic
ip
at
io
n 
in
 th
is 
lo
w
 
in
te
ns
ity
 in
te
rv
en
tio
n 
(H
or
od
yn
sk
i a
nd
 
St
om
m
el
 2
00
5)
, 
U
S 
13
5 
To
 im
pr
ov
e 
pa
re
nt
s' 
kn
ow
le
dg
e 
of
 
ap
pr
op
ria
te
 
fe
ed
in
g 
of
 
to
dd
le
rs
, a
nd
 to
 
im
pr
ov
e 
to
dd
le
r 
se
lf-
re
gu
la
tio
n 
of
 
in
ta
ke
 
1-
2 
ye
ar
s 
Pa
re
nt
 
kn
ow
le
dg
e 
of
 
ap
pr
op
ria
te
 
to
dd
le
r f
ee
di
ng
 
(1
6 
pu
rp
os
e 
de
sig
ne
d 
ite
m
s)
. 
Fe
ed
in
g 
Se
lf-
Ef
fic
ac
y 
Q
ue
st
io
nn
ai
re
 (8
 
ite
m
s)
  
24
 h
ou
r r
ec
al
l 
co
nd
uc
te
d 
bu
t 
re
su
lts
 n
ot
 
re
po
rt
ed
 
Va
lid
ity
 a
nd
 re
lia
bi
lit
y 
of
 p
ar
en
t k
no
w
le
dg
e 
&
 se
lf-
ef
fic
ac
y 
ite
m
s 
no
t r
ep
or
te
d 
Gr
ou
p 
an
d 
in
di
vi
du
al
 
ed
uc
at
io
n 
se
ss
io
ns
 
Co
nv
en
ie
nc
e 
sa
m
pl
e 
w
ith
 
co
nt
ro
l g
ro
up
 
Fo
ur
 g
ro
up
 n
ut
rit
io
n 
le
ss
on
s f
ol
lo
w
ed
 b
y 
18
 
in
di
vi
du
al
 
re
in
fo
rc
em
en
t a
ct
iv
iti
es
, 
co
nd
uc
te
d 
by
 a
 tr
ai
ne
d 
vi
sit
or
 in
 p
ar
tic
ip
an
t's
 
ho
m
es
 
Pa
re
nt
al
 k
no
w
le
dg
e 
of
 fe
ed
in
g 
to
dd
le
rs
 im
pr
ov
ed
 in
 th
e 
in
te
rv
en
tio
n 
gr
ou
p,
 th
ou
gh
 
sig
ni
fic
an
ce
 n
ot
 re
po
rt
ed
. P
ar
en
ta
l 
se
lf-
ef
fic
ac
y 
im
pr
ov
ed
 sl
ig
ht
ly
 p
re
- 
vs
 p
os
t-
te
st
 (f
ro
m
 4
.0
/5
 to
 4
.1
/5
, p
 
= 
0.
04
8)
 , 
bu
t t
hi
s o
cc
ur
ed
 in
 b
ot
h 
th
e 
in
te
rv
en
tio
n 
an
d 
co
nt
ro
l g
ro
up
s 
Fo
r a
n 
in
te
ns
iv
e 
in
te
rv
en
tio
n,
 th
is 
st
ud
y 
sh
ow
ed
 fe
w
 si
gn
ifi
ca
nt
 
im
pr
ov
em
en
ts
, h
ow
ev
er
, 
po
w
er
 fo
r a
na
ly
se
s w
as
 
lik
el
y 
lim
ite
d 
by
 th
e 
sm
al
l 
sa
m
pl
e 
siz
e.
 2
9%
 a
tt
rit
io
n.
 
O
f 4
3 
co
m
pl
et
in
g 
in
te
rv
en
tio
n 
pa
rt
ic
ip
an
ts
, 
91
%
 c
om
pl
et
ed
 a
ll 
're
in
fo
rc
em
en
t' 
ac
tiv
iti
es
, 
bu
t n
o 
re
po
rt
 o
n 
at
te
nd
an
ce
 a
t g
ro
up
 
se
ss
io
ns
 
(H
in
di
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re
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re
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 m
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at
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ra
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 c
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at
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 p
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 b
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 p
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 c
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m
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 c
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 c
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 c
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at
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m
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 b
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at
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, c
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 re
co
rd
s 
3-
da
y 
fo
od
 re
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l p
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 m
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 d
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 b
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r d
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l d
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r d
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m
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at
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re
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ra
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sig
ni
fic
an
t  
ef
fe
ct
s o
n 
ch
ild
 d
ie
t, 
ot
he
r t
ha
n 
in
cr
ea
se
s i
n 
co
ns
um
pt
io
n 
of
 a
 fe
w
 sp
ec
ifi
c 
fr
ui
ts
 
(e
g.
 p
ea
rs
) a
nd
 v
eg
et
ab
le
s (
eg
. 
po
ta
to
es
). 
To
ta
l f
ru
it 
an
d 
ve
ge
ta
bl
e 
in
ta
ke
s n
ot
 re
po
rt
ed
. P
os
t-
in
te
rv
en
tio
n 
 n
o 
sig
ni
fic
an
t 
im
pr
ov
em
en
ts
 in
 m
at
er
na
l n
ut
rit
io
n 
kn
ow
le
dg
e,
 c
on
fid
en
ce
, o
r f
ru
it 
an
d 
ve
ge
ta
bl
e 
in
ta
ke
s.
 A
t 6
 m
on
th
 a
nd
 4
 
ye
ar
 fo
llo
w
-u
p,
 in
te
rv
en
tio
n 
m
ot
he
rs
 sh
ow
ed
 so
m
e 
im
pr
ov
em
en
ts
 in
 n
ut
rit
io
n 
kn
ow
le
dg
e 
an
d 
co
nf
id
en
ce
 in
 c
hi
ld
 
fe
ed
in
g 
Fo
llo
w
 u
p 
6 
m
on
th
s a
nd
 4
 
ye
ar
s p
os
t-
in
te
rv
en
tio
n 
w
as
 
a 
st
re
ng
th
, t
ho
ug
h 
sa
m
pl
e 
siz
e 
de
cr
ea
se
d 
at
 e
ac
h 
tim
e 
(6
8%
  t
o 
32
%
). 
La
ck
 o
f 
ch
an
ge
 in
 in
fa
nt
 d
ie
ts
 m
ay
 
ha
ve
 b
ee
n 
re
la
te
d 
to
 th
e 
la
ck
 o
f i
m
pr
ov
em
en
t i
n 
m
os
t m
at
er
na
l o
ut
co
m
es
, 
an
d 
al
so
 th
e 
po
te
nt
ia
lly
  
la
rg
e 
va
ria
bi
lit
y 
in
 th
e 
de
liv
er
y 
of
 th
e 
in
te
rv
en
tio
n 
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 In
te
rv
en
tio
n 
st
ud
y 
n 
In
te
rv
en
tio
n 
ai
m
s 
Ch
ild
 a
ge
 
Pa
re
nt
 o
ut
co
m
e 
m
ea
su
re
s 
Ch
ild
 d
ie
t o
ut
co
m
e 
m
ea
su
re
s 
Va
lid
ity
 o
f m
ea
su
re
s 
Se
tt
in
g 
Co
m
pa
ra
bl
e 
co
nt
ro
l 
gr
ou
p?
 
Pr
oc
es
s o
f i
nt
er
ve
nt
io
n 
In
te
rv
en
tio
n 
ef
fe
ct
 (i
 =
 
in
te
rv
en
tio
n 
gr
ou
p,
 c
 =
 c
on
tr
ol
 
gr
ou
p)
 
At
te
nd
an
ce
/p
ar
tic
ip
at
io
n 
ra
te
s a
nd
 o
th
er
 k
ey
 p
oi
nt
s 
(K
ob
lin
sk
y,
 
Gu
th
rie
 a
nd
 
Ly
nc
h 
19
92
), 
U
S,
 
co
nd
uc
te
d 
19
87
 
17
1 
To
 te
st
 a
 
nu
tr
iti
on
 
in
te
rv
en
tio
n 
at
 2
 
sit
es
, t
o 
im
pr
ov
e 
th
e 
nu
tr
iti
on
-
re
la
te
d 
be
ha
vi
ou
rs
 o
f 
pa
re
nt
s a
nd
 th
e 
qu
al
ity
 a
nd
 
di
ve
rs
ity
 o
f t
he
ir 
ch
ild
re
n'
s d
ie
ts
 
Pr
es
ch
oo
l 
ch
ild
re
n 
(a
ge
 n
ot
 
re
po
rt
ed
) 
Pa
re
nt
s r
ep
or
te
d 
on
 b
eh
av
io
ur
 
ch
an
ge
s 
in
cl
ud
in
g 
th
ei
r 
ow
n 
di
et
s,
 fo
od
 
sh
op
pi
ng
, m
ea
l 
pl
an
ni
ng
 a
nd
 
co
ok
in
g 
pr
ac
tic
es
 
FF
Q
 (a
ss
ist
ed
 b
y 
fo
od
 m
od
el
s a
nd
 
m
ea
su
rin
g 
im
pl
em
en
ts
), 
fr
om
 
w
hi
ch
 d
ie
ta
ry
 
di
ve
rs
ity
 a
nd
 
qu
al
ity
 sc
or
es
 w
er
e 
ca
lc
ul
at
ed
 
Es
ta
bl
ish
m
en
t o
f f
ac
e 
va
lid
ity
 re
po
rt
ed
 fo
r 
qu
es
tio
ns
 re
ga
rd
in
g 
pa
re
nt
s' 
be
ha
vi
ou
rs
. 
U
se
d 
a 
pr
ev
io
us
ly
 
de
ve
lo
pe
d 
FF
Q
 fo
r 
ch
ild
re
n,
 a
nd
 
ca
lc
ul
at
ed
 d
ie
ta
ry
 
di
ve
rs
ity
 a
nd
 q
ua
lit
y 
sc
or
es
 u
sin
g 
a 
pr
ev
io
us
ly
 re
po
rt
ed
 
an
d 
w
el
l d
es
cr
ib
ed
 
m
et
ho
d,
 w
hi
ch
 h
ad
 
be
en
 p
ilo
t t
es
te
d 
an
d 
sh
ow
n 
go
od
 re
lia
bi
lit
y 
Gr
ou
p 
se
ss
io
ns
 
pl
us
 ta
ke
-h
om
e 
ne
w
sle
tt
er
s 
Co
nt
ro
l c
en
tr
es
 m
at
ch
ed
 
to
 in
te
rv
en
tio
n 
ce
nt
re
s 
fo
r s
oc
io
ec
on
om
ic
 
fa
ct
or
s,
bu
t n
ot
 ra
nd
om
ly
 
as
sig
ne
d 
13
 w
ee
k 
in
te
rv
en
tio
n 
in
vo
lv
in
g 
4 
nu
tr
iti
on
 
w
or
ks
ho
ps
 a
nd
 w
ee
kl
y 
ne
w
sle
tt
er
s 
Si
gn
ifi
ca
nt
 d
iff
er
en
ce
s b
et
w
ee
n 
co
nt
ro
l a
nd
 in
te
rv
en
tio
n 
gr
ou
ps
 in
 
M
ar
yl
an
d 
fo
r c
hi
ld
 d
ie
ta
ry
 d
iv
er
sit
y 
an
d 
qu
al
ity
, i
nt
ak
es
 o
f f
ru
it 
an
d 
da
rk
 g
re
en
 a
nd
 o
ra
ng
e 
ve
ge
ta
bl
es
, 
an
d 
br
ea
ds
 &
 g
ra
in
s (
p 
< 
0.
05
 fo
r 
ea
ch
). 
Ho
w
ev
er
, n
o 
sig
ni
fic
an
t 
di
ffe
re
nc
es
 in
 N
ew
 Y
or
k.
 N
o 
in
flu
en
ce
 fo
un
d 
fo
r m
ot
he
rs
 
re
po
rt
in
g 
ch
an
ge
s i
n 
th
ei
r o
w
n 
di
et
s,
 th
ou
gh
 so
m
e 
ot
he
r b
eh
av
io
ur
 
ch
an
ge
s w
er
e 
re
po
rt
ed
 (s
uc
h 
as
 
re
du
ci
ng
 fa
t, 
su
ga
r a
nd
 sa
lt)
 
Sm
al
l s
am
pl
e 
siz
es
 w
he
n 
di
vi
de
d 
in
to
 tw
o 
re
sid
en
tia
l 
ar
ea
s.
 L
ac
k 
of
 si
gn
ifi
ca
nt
 
im
pr
ov
em
en
ts
 a
t o
ne
 
ce
nt
re
 c
ou
ld
 h
av
e 
be
en
 d
ue
 
to
 e
xi
st
in
g 
m
or
e 
 
ap
pr
op
ria
te
 le
ve
ls 
of
 in
ta
ke
, 
an
d 
al
so
 g
re
at
er
 v
ar
ia
nc
e 
in
 
sc
or
es
. I
n 
M
ar
yl
an
d,
 3
5%
 o
f 
m
ot
he
r i
n 
in
te
rv
en
tio
n 
gr
ou
p 
at
te
nd
ed
 a
t l
ea
st
 o
ne
 
w
or
ks
ho
p 
(a
ve
ra
ge
 
at
te
nd
an
ce
 2
3%
), 
bu
t i
n 
N
ew
 Y
or
k,
 7
8%
 a
tt
en
de
d 
at
 
le
as
t o
ne
 w
or
ks
ho
p 
(a
ve
ra
ge
 a
tt
en
da
ne
 5
3%
). 
 
~6
6%
 o
f M
ar
yl
an
d 
m
ot
he
rs
 
w
er
e 
em
pl
oy
ed
 fu
ll-
 o
r 
pa
rt
-t
im
e,
 w
hi
ch
 m
ay
 h
av
e 
co
nt
rib
ut
ed
 to
 lo
w
 
at
te
nd
an
ce
. 7
9%
 o
f 
M
ar
yl
an
d 
m
ot
he
rs
 re
po
rt
ed
 
re
ad
in
g 
ne
w
sle
tt
er
s '
of
te
n'
 
or
 'a
lm
os
t a
lw
ay
s',
 
co
m
pa
re
d 
to
 4
1%
 in
 N
ew
 
Yo
rk
 
ST
RI
P 
(S
pe
ci
al
 
Tu
rk
u 
Co
ro
na
ry
 
Ri
sk
 F
ac
to
r 
In
te
rv
en
tio
n 
Pr
oj
ec
t) 
(L
ag
st
ro
m
 e
t a
l. 
19
97
; S
im
el
l e
t a
l. 
20
00
; R
as
an
en
 e
t 
al
. 2
00
2;
 R
äs
än
en
 
et
 a
l. 
20
03
; T
al
vi
a 
et
 a
l. 
20
04
; T
al
vi
a 
et
 a
l. 
20
06
) 
10
62
 
To
 re
du
ce
 
co
ro
na
ry
 ri
sk
 
fa
ct
or
s f
ro
m
 a
n 
ea
rly
 a
ge
 
(n
am
el
y,
 re
du
ce
 
ch
ild
 in
ta
ke
 o
f 
sa
tu
ra
te
d 
fa
t a
nd
 
ch
ol
es
te
ro
l) 
En
ro
lle
d 
at
 
7m
on
th
s, 
an
nu
al
 
fo
llo
w
 u
p 
to
 1
1 
ye
ar
s 
of
 a
ge
 
O
ne
 d
ay
 fo
od
 
re
co
rd
 a
t c
hi
ld
 
ag
e 
9 
&
 1
1 
ye
ar
s.
 
Pa
re
nt
al
  i
nt
ak
e 
an
d 
3 
do
m
ai
ns
 o
f 
nu
tr
iti
on
 
kn
ow
le
dg
e 
se
lf-
re
po
rt
ed
 a
fte
r 6
 
ye
ar
s o
f 
co
un
se
lli
ng
 (c
hi
ld
 
ag
e 
~7
 y
ea
rs
, 
su
b-
sa
m
pl
e 
of
 
18
7 
pa
rt
ic
ip
an
ts
) 
Fr
ui
t, 
ve
ge
ta
bl
e,
 
en
er
gy
 a
nd
 fa
t 
in
ta
ke
s a
ss
es
se
d 
by
 
3-
4 
da
y 
fo
od
 
re
co
rd
s.
 D
ie
ta
ry
 
pa
tt
er
ns
 a
s 
as
se
ss
ed
 b
y 
cl
us
te
r 
an
al
ys
is 
as
se
ss
ed
 
by
 4
 d
ay
 fo
od
 
re
co
rd
 
3-
4 
da
y 
fo
od
 re
co
rd
 is
 
a 
hi
gh
 q
ua
lit
y 
m
ea
su
re
. P
ar
en
t 
nu
tr
iti
on
 k
no
w
le
dg
e 
as
se
ss
ed
 u
sin
g 
m
od
ifi
ed
 v
er
sio
n 
of
 
pr
ev
io
us
ly
 d
el
ev
op
ed
 
qu
es
tio
nn
ai
re
, 
'e
va
lu
at
ed
' b
y 
5 
ex
pe
rt
s.
 P
ar
en
t i
nt
ak
e 
as
se
ss
ed
 u
sin
g 
24
-
ho
ur
 re
ca
ll 
In
di
vi
du
al
 
co
un
se
lli
ng
 a
t 
cl
in
ic
s 
Ye
s, 
ra
nd
om
ly
 a
llo
ca
te
d 
O
ng
oi
ng
 n
ut
rit
io
n 
co
un
se
lli
ng
 a
t 1
 to
 3
 
m
on
th
 in
te
rv
al
s u
nt
il 
ch
ild
 2
 y
ea
rs
 o
f a
ge
, a
nd
 
bi
an
nu
al
ly
 th
er
ea
fte
r 
To
ta
l f
at
 a
nd
 sa
tu
ra
te
d 
fa
t i
nt
ak
es
 
w
er
e 
co
ns
ist
en
tly
 2
-3
%
 o
f e
ne
rg
y 
in
ta
ke
 h
ig
he
r i
n 
co
nt
ro
l t
ha
n 
in
te
rv
en
tio
n 
ar
m
. I
nt
er
ve
nt
io
n 
pa
rt
ic
ip
an
ts
 a
lso
 h
ad
 h
ig
he
r i
nt
ak
es
 
of
 u
ns
at
ur
at
ed
 fa
ts
, a
t e
ac
h 
of
 2
, 3
 
an
d 
4 
ye
ar
s.
 In
te
rv
en
tio
n 
bo
ys
 
co
ns
um
ed
 a
 si
gn
ifi
ca
nt
ly
 g
re
at
er
 %
 
of
 e
ne
rg
y 
fr
om
 fr
ui
ts
 a
nd
 
ve
ge
ta
bl
es
, t
og
et
he
r w
ith
 g
re
at
er
 
in
ta
ke
s o
f f
ru
its
 a
nd
 v
eg
et
ab
le
s,
 
th
an
 c
on
tr
ol
 b
oy
s a
t m
os
t t
im
e 
po
in
ts
. I
n 
di
et
ar
y 
pa
tt
er
ns
 a
na
ly
sis
, 
ch
ild
re
n 
in
 th
e 
in
te
rv
en
tio
n 
ar
m
 
m
ad
e 
up
 th
e 
m
aj
or
ity
 o
f t
ho
se
 in
 
th
e 
di
et
ar
y 
cl
us
te
r '
br
ea
d,
 sk
im
 m
ilk
 
&
 m
ar
ga
rin
e'
 a
nd
 'c
er
ea
l, 
ric
e 
&
 
pa
st
a'
, w
hi
le
 c
hi
ld
re
n 
in
 th
e 
co
nt
ro
l 
ar
m
 m
ad
e 
up
 th
e 
m
aj
or
ity
 o
f t
ho
se
 
in
 th
e 
'1
.5
%
-fa
t m
ilk
 a
nd
 b
ut
te
r' 
 
cl
us
te
r. 
Pa
re
nt
al
 k
no
w
le
dg
e 
be
tt
er
 
in
 in
te
rv
en
tio
n 
gr
ou
p 
fo
r 2
 o
f 3
 
do
m
ai
ns
 (p
<0
.0
1 
an
d 
p<
0.
00
1)
 a
t 
6.
5 
ye
ar
 fo
llo
w
-u
p 
of
 su
b-
sa
m
pl
e 
52
%
 re
te
nt
io
n 
at
 1
0 
ye
ar
s.
 
Dr
op
 o
ut
 ra
te
 w
as
 n
ot
 
in
flu
en
ce
d 
by
 c
hi
ld
 w
ei
gh
t, 
bu
t e
ffe
ct
 o
f p
ar
en
ta
l 
ch
ar
ac
te
ris
tic
s s
uc
h 
as
 
m
at
er
na
l e
du
ca
tio
n 
on
 d
ro
p 
ou
t r
at
e 
no
t r
ep
or
te
d.
 
M
et
ho
do
lo
gi
ca
l d
et
ai
ls 
re
ga
rd
in
g 
co
di
ng
 o
f f
ru
its
 
an
d 
ve
ge
ta
bl
es
 fr
om
 th
e 
fo
od
 re
co
rd
s w
er
e 
re
po
rt
ed
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Appendix 3A: Melbourne InFANT Program Key 
Messages chart 
 
Fr
om
 3
 m
on
th
s
Fr
om
 6
 m
on
th
s
Fr
om
 9
 m
on
th
s
Fr
om
 1
2 
m
on
th
s
Fr
om
 1
5 
m
on
th
s
Fr
om
 1
8 
m
on
th
s
Fr
om
 b
irt
h 
ba
bi
es
 w
at
ch
 
an
d 
co
py
 th
ei
r p
ar
en
ts
. 
Sp
en
d 
tim
e 
le
ar
ni
ng
 
ab
ou
t t
hi
s n
ew
 w
or
ld
 
to
ge
th
er
.
Ba
bi
es
 w
at
ch
 w
ha
t y
ou
 
ea
t a
nd
 w
ha
t y
ou
 d
o.
 
Sp
en
d 
lo
ts
 o
f t
im
e 
on
 
th
e 
flo
or
 p
la
yi
ng
 w
ith
 
yo
ur
 b
ab
y.
Yo
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 m
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t m
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 m
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Appendix 3B: Melbourne InFANT Program Main 
Carer Survey 1 (baseline)
 
 
 D: ____________ 
 
 
 
 
 
 
 
 
 
 
 
Main Carer 
Survey 1 
 
 
 
 
 
 
 
If you have any questions about this project please call  
Natasha or Bibi on 0488 552 455 or 9244 6199  
or email infant-study@deakin.edu.au 
 
 
 
                                           
 
IMPORTANT INSTRUCTIONS – PLEASE READ  
 
Thank you for taking the time to complete this survey. It will take you about 30-40 
minutes to complete, although this might vary depending on your answers. Once you 
have finished your survey, please bring it with you to your first INFANT session.  
 
Please answer each question by ticking the most suitable option. Where you are asked to 
write an answer please read the question carefully and answer the best you can in the 
space provided. There are no right or wrong answers. If you are unsure about how to 
answer a question, please choose the answer that best reflects how you feel.   
 
When marking your answers on the survey, please clearly tick your response so we can 
easily see which answer you chose. For example: 
 
When asked to tick your answer, please do so like this: 
 
Yes { 1 
No { 2 
9
 
 
 
SECTION A:  ABOUT YOUR BABY 
 
 
 
 
QA1 What is your baby’s date of birth?  
 
   _______/_______/20_____ (dd/mm/yyyy) 
 
 
QA2 Is your baby a: (Please tick one response only) 
 
Boy { 0 
Girl { 1 
 
 
QA3 How long did this pregnancy last? (On average a pregnancy lasts about 40 weeks) 
 
________weeks & _______days 
 
 
QA4 Does your baby have a disability?  (Please tick one response only)  
 
No { 0 
Yes { 1 
 
If YES, please specify:______________________________ 
QA5 Compared with other children, I think my baby is: (Please tick one response only)  
 
 
Much easier than average { 0 
Easier than average { 1 
Average { 2 
More difficult than average { 3 
Much more difficult than average { 4 
 
QA6 Looking at your baby’s Child Health Record (blue book), please go to the Birth, Vitamin K and 
Hepatitis B, Newborn Examination section, and fill in the following details: 
 
Your child's weight at birth 
____grams or ____pounds & ____ ounces 
 
Your child's length at birth 
____cm 
 
Your child's head circumference at birth 
____cm 
 
QA7 Please indicate your level of concern about your baby’s weight.  (Please tick one response only) 
 
Very concerned about my baby not weighing enough { 0 
A little concerned about my baby not weighing enough { 1 
Not concerned about my baby’s weight { 2 
A little concerned about my baby weighing too much { 3 
Very concerned about my baby weighing too much { 4 
 
 
QA8 During a typical week, is your baby cared for by someone other than you or your partner?   
(Please tick one response only) 
 
No  { 0 Go to Section B 
Yes { 1 Go to QA9 
 
QA9 What type of care does your baby attend? For example, Family Day Care, cared for by family at 
home.  
Please specify:______________________________ 
 
QA10 Approximately how many hours per week is your baby cared for by someone other than you or 
your partner ? 
____hours 
 
 
SECTION B:  YOUR BABY’S EATING  
 
 
 
QB1 Did you ever breastfeed your baby? (Please tick one response only) 
 
No  { 0 Go to QB4 
Yes { 1 Go to QB2 
 
   
QB2 How long did you breastfeed your baby for? (Please tick one response only) 
 
Still breastfeeding this baby  { 0 Go to QB4 
Stopped breastfeeding { 1 Please specify the age of your baby 
when you stopped breastfeeding: 
 
____months & ____weeks
 
QB3 What is the main reason you stopped breastfeeding? (Please tick one response only) 
 
I felt I wasn’t making enough milk { 0 
I found breastfeeding to be uncomfortable or painful { 1 
I needed to return to work { 2 
I found formula feeding easier to manage { 3 
I felt pressured by friends or family to stop breastfeeding { 4 
My baby couldn’t breastfeed { 5 
Other reason?  Please describe:  
___________________________________________________________ { 6 
 
 
QB4 Have you started to give your baby solids (foods other than milk)? (Please tick one response only) 
No  { 0 Go to QB6 
Yes { 1 Go to QB5 
QB5 How old was your baby when you started giving him/her solid foods?    
   
  ____months &  ____weeks 
 QB6  The following questions ask about what you think will happen with your baby’s eating in the 
coming months. Please indicate how much you agree or disagree with the statements by ticking 
one response for each statement. 
 
Strongly 
Agree 
Agree Disagree 
Strongly 
Disagree
a.  I think that feeding my baby solids will be easy { 0 { 1 { 2 { 3 
         b.  I think that my baby will eat many different 
kinds of vegetables { 0 { 1 { 2 { 3 
   c.  I think that my baby will eat many different kinds 
of fruits { 0 { 1 { 2 { 3 
        d. I think that my baby will eat enough vegetables 
to keep him/her healthy { 0 { 1 { 2 { 3 
              e.  I think that my baby will eat enough fruits 
to keep him/her healthy { 0 { 1 { 2 { 3 
f.  I think I will offer my baby sweetened drinks (eg. juice 
or cordial) when the time comes to offer extra fluids { 0 { 1 { 2 { 3 
g.  I  think that I will offer my baby food treats as a 
reward for good behaviours { 0 { 1 { 2 { 3 
h.  I think that I will offer my baby sweetened drinks, 
lollies, chocolate or other snacks by the time they 
are 12 months old
{ 0 { 1 { 2 { 3 
i.  I think I will eat my meals at the same time as I feed 
my baby { 0 { 1 { 2 { 3 
j.  I think that I will encourage my baby to eat some 
more of their meal if they eat very little at first { 0 { 1 { 2 { 3 
k.  I think I will offer my baby a different kind of food 
if I find they don’t like what I am offering { 0 { 1 { 2 { 3 
l.  I think it will be difficult to control the kind of foods 
my family or others will give my baby { 0 { 1 { 2 { 3 
       m.  Overall I think I will be satisfied with my 
baby’s eating habits { 0 { 1 { 2 { 3 
 
 
 QB7  About how often are these foods available in your HOME? (Please tick one response on each line) 
 
 
Never Sometimes Usually Always 
        Vegetables other than potato { 0 { 1 { 2 { 3 
Fruits { 0 { 1 { 2 { 3 
  Chocolate or other lollies { 0 { 1 { 2 { 3 
   Potato chips or other salty snack foods { 0 { 1 { 2 { 3 
Fruit juice { 0 { 1 { 2 { 3 
  Soft-drink or other sweetened drinks { 0 { 1 { 2 { 3 
 
 
 
QB8  The statements below ask about your views on a number of things around your baby’s eating.  
Please indicate how much you agree or disagree with the statements by ticking one response 
for each statement 
 
 
Strongly 
Agree 
Agree Disagree Strongly 
Disagree
a.  It will be important that my baby learns to enjoy a wide 
range of fruits and vegetables { 0 { 1 { 2 { 3 
b.  The foods I make available to my baby will affect 
what foods s/he comes to like { 0 { 1 { 2 { 3 
c.  Babies are more likely to enjoy a food if they see their 
parents eating it { 0 { 1 { 2 { 3 
d. If I keep on offering foods my baby hasn’t previously 
enjoyed s/he is likely to come to enjoy them { 0 { 1 { 2 { 3 
e.  A good way to get my baby to eat healthy foods will 
be to offer a food treat as a reward (for example, offering 
dessert if s/he eats all their vegetables) 
{ 0 { 1 { 2 { 3 
f.  Babies usually don’t like vegetables { 0 { 1 { 2 { 3 
g.  Babies usually won’t drink plain water { 0 { 1 { 2 { 3 
QB9 How confident are you that you will be able to do the following things with your baby over the 
next year?  (Please tick one response for each statement) 
 
Extremely 
confident 
Very 
confident 
Slightly 
confident 
Not at all 
confident
 a.  Get my baby to eat enough vegetables (this does 
not include potato or potato chips) over the next year { 0 { 1 { 2 { 3 
b.  Get my baby to drink plain water (with no flavours 
or juice added) over the next year { 0 { 1 { 2 { 3 
c.  Say ‘no’ to my baby’s demands/fussing for soft-
drinks, fruit juice, cordials and other sweetened drinks 
over the next year
{ 0 { 1 { 2 { 3 
d. Say ‘no’ to my baby’s demands/fussing for potato 
chips/twisties/cheezels and similar foods over the next 
year
{ 0 { 1 { 2 { 3 
e.  Say ‘no’ to my baby’s demands/fussing for sweet 
snacks, confectionary, lollies and/or ice-cream over the 
next year
{ 0 { 1 { 2 { 3 
f.  Get my baby to eat a good range of foods over the 
next year { 0 { 1 { 2 { 3 
g.  Say ‘no’ to my baby’s demands/fussing for foods like 
lollies, chocolate or biscuits when we are  doing the 
grocery shopping over the next year
{ 0 { 1 { 2 { 3 
h.  Get my baby to eat enough fruit (this does not 
include fruit juice) over the next year { 0 { 1 { 2 { 3 
i.  Say ‘no’ to my baby’s demands/fussing to watch 
TV/video/DVD over the next year { 0 { 1 { 2 { 3 
j.  Get my baby to do some active play (like walking, 
dancing, playing outside) when s/he wants to watch TV 
over the next year
{ 0 { 1 { 2 { 3 
k.  Provide my baby with a range of active play options 
over the next year { 0 { 1 { 2 { 3 
l.  Get my baby to do enough active play for health over 
the next year { 0 { 1 { 2 { 3 
m.  Keep my baby entertained without using 
TV/video/DVDs over the next year { 0 { 1 { 2 { 3 
 n.  Play with my baby { 0 { 1 { 2 { 3 
Extremely 
confident 
Very 
confident 
Slightly 
confident 
Not at all 
confident
 
 
SECTION C:  YOUR BABY’S ACTIVITIES 
 
 
QC1 Thinking about the past month, how often did you or your partner do the following things? 
(Please tick one response for each statement) 
 
 
 
Never 
or 
rarely 
Some 
days 
each 
week 
Most 
days 
each 
week 
Every 
day 
At 
least 
once a 
day  
Several 
times 
each 
day 
 a.  Watch  TV, videos or DVDs 
together with my/our baby { 0 { 1 { 2 { 3 { 4 { 5 
 
b.  Put the TV, a video or DVD on for  
my/our baby to watch { 0 { 1 { 2 { 3 { 4 { 5 
c. Bought a video or DVD for my/our 
baby to watch (eg. Baby Einstein, 
Wiggles) 
{ 0 { 1 { 2 { 3 { 4 { 5 
 d.  Switched the TV on when my/our 
baby was in the room { 0 { 1 { 2 { 3 { 4 { 5 
 
e.  Have the TV on when my/our baby  
was playing on the floor { 0 { 1 { 2 { 3 { 4 { 5 
 f.  Have the TV on in the same room 
when my/our baby was restrained (e.g. 
in bouncer, stroller or highchair) 
{ 0 { 1 { 2 { 3 { 4 { 5 
 
g. Have the TV on during dinner { 0 { 1 { 2 { 3 { 4 { 5 
 h. Engage in active play with my/our 
baby (eg. move baby’s arms and legs, 
tickling games) 
{ 0 { 1 { 2 { 3 { 4 { 5 
 
i. Sit or lie on the floor with my/our 
baby { 0 { 1 { 2 { 3 { 4 { 5 
 
j. Take my/our baby for a walk in the 
pram/pusher { 0 { 1 { 2 { 3 { 4 { 5 
QC2 Does your baby do any organised activities or classes? (eg. swimming classes, mini Maestros, 
Gymbaroo)  (Please tick one response only) 
 
 
No  { 0 Go to QC3 
Yes { 1 Please complete the table below  
 
 
 
 
If YES above, please complete this table by telling us what activities or classes they do and for how long 
they do them each week: 
 
 
 
Organised Activity Hours per week 
Example:  Gymbaroo 1  hour per week 
 
 
 
 
 
 
 
 
 
 
 
 
We are interested in finding out how your baby spends a usual day (24 hour period). The following 
questions ask you to tell us how much time your baby usually spends doing a range of activities on an 
average day. We understand that this will vary from day to day, but ask you to give your best guess of 
what your baby usually does. 
 
QC3 About how many hours/minutes does your baby sleep in total DURING THE NIGHT? 
__________hours &  __________minutes 
 
 
QC4 About how many hours/minutes does your baby sleep in total DURING THE DAY? 
__________hours &  __________minutes 
 
QC5 Over the last week about how much time did your baby spend doing the following activities.  For 
example an hour and a half would be 1 hour and 30 minutes. (Please write a response on each line)  
 
 
 
 Hours Minutes 
 a. Playing baby games with an adult (e.g. peek-a-boo, pat-a-cake etc)? ____ & ____
 b.  Being physically active with you (e.g. helping them roll, kicking their legs, move on a mat, etc) ____ & ____
 c. Having tummy time (on their stomach while awake)? ____ & ____
 d. In a bouncer or swing? ____ & ____
 e. In a stroller or pram? ____ & ____
 f. In a car seat or capsule? ____ & ____
 g. In a cot or bed during the day? ____ & ____
 h. In a high chair or other chair? ____ & ____
 i. In a playpen? ____ & ____
 j. On the floor? ____ & ____
 k. Playing alone (supervised but no interaction)? ____ & ____
 l. With other babies of a similar age? ____ & ____
 m. With older toddlers or children? ____ & ____
 n. Watching or in front of the television? ____ & ____
 o. Outside? ____ & ____
 p. In a baby carrier or sling? ____ & ____
 
QC6 The following statements ask about your views regarding babies’ and toddlers’ (0-2 years of 
age) physical activity. Please indicate how much you agree or disagree with each statement by 
ticking one response for each statement. 
 
 
 Strongly 
Agree 
Agree Disagree Strongly 
Disagree
 a.  Babies and toddlers get all the activity they need naturally { 0 { 1 { 2 { 3 
 b.  Physical activity is important for babies’ and toddlers’ health and development { 0 { 1 { 2 { 3 
 c.  Parents need to encourage their babies and toddlers to be physically active { 0 { 1 { 2 { 3 
 d.  Babies need some planned physically active play every day { 0 { 1 { 2 { 3 
 e.  Parents need to help and encourage babies to 
explore their environment { 0 { 1 { 2 { 3 
 
f.  The time babies are in places that restrict 
movement (like bouncers, highchairs & playpens) 
should be limited
{ 0 { 1 { 2 { 3 
 g.  Babies and toddlers need a safe space where 
they can move freely and explore { 0 { 1 { 2 { 3 
 h.  Babies need to be physically active so that they 
can develop skills like crawling and walking { 0 { 1 { 2 { 3 
 i.  TV is educational for babies and toddlers { 0 { 1 { 2 { 3 
 j.  Babies and toddlers can learn from TV, videos 
and DVDs { 0 { 1 { 2 { 3 
 k.  Babies and toddlers should be allowed to watch 
TV { 0 { 1 { 2 { 3 
 l.  TV is helpful for a baby’s development (e.g. 
language skills) { 0 { 1 { 2 { 3 
 m.  TV is useful for keeping babies and toddlers 
occupied { 0 { 1 { 2 { 3 
 
QC7  The following questions ask about what you think will happen with your baby’s play time in the 
coming months. Please indicate how much you agree or disagree with the statements by ticking 
one response for each statement. 
 
Strongly 
Agree 
Agree Disagree 
Strongly 
Disagree
a.  I think I will take my baby to the park/playground 
often { 0 { 1 { 2 { 3 
         b.  I think that my baby will be naturally active { 0 { 1 { 2 { 3 
           c.  I think my baby will spend lots of time on the 
floor every day { 0 { 1 { 2 { 3 
        d. I think I will take my baby for a walk every day { 0 { 1 { 2 { 3 
e. I think I will spend time each day playing active games 
with my baby (eg. peek-a-boo, rolling a ball)  { 0 { 1 { 2 { 3 
              f.  I think it will be easy for my baby to get 
plenty of active play time every day { 0 { 1 { 2 { 3 
g. Overall, I think my baby will have plenty of 
opportunities to be active enough for healthy growth 
and development 
{ 0 { 1 { 2 { 3 
h. I think my baby will watch TV every day { 0 { 1 { 2 { 3 
i. I think my baby will spend many hours each day in a 
pusher, highchair, bouncer or playpen { 0 { 1 { 2 { 3 
j. I think I will use TV to distract my baby 
when s/he is being difficult { 0 { 1 { 2 { 3 
k. I think I will use TV to keep my baby occupied so that 
I can get things done { 0 { 1 { 2 { 3 
l. I think I will have the TV on while my baby is eating { 0 { 1 { 2 { 3 
m. Overall, I don’t think the amount of TV that my baby 
watches will affect his/her health { 0 { 1 { 2 { 3 
n. I think it will be difficult to control how much TV my 
family or others allow my baby to watch { 0 { 1 { 2 { 3 
o. I think that when s/he is older, my baby will have 
similar physical activity levels to my own { 0 { 1 { 2 { 3 
p. I think that when s/he is older, my baby will watch 
similar amounts of TV to me { 0 { 1 { 2 { 3 
 
QC8 Thinking about the next year, how likely do you think it is that you will provide the following 
things in your home for your baby? (Please tick one response on each line) 
 
 
Extremely 
Likely 
Very Likely Possibly Unlikely 
a. balls { 0 { 1 { 2 { 3 
b. trolley/toy for baby to push while walking { 0 { 1 { 2 { 3 
c. gym set / climbing frame { 0 { 1 { 2 { 3 
d. swings { 0 { 1 { 2 { 3 
e. slide { 0 { 1 { 2 { 3 
f. sand pit { 0 { 1 { 2 { 3 
g. trampoline { 0 { 1 { 2 { 3 
h. tricycle { 0 { 1 { 2 { 3 
i. sit down push-along toy { 0 { 1 { 2 { 3 
j. TV in my baby’s bedroom { 0 { 1 { 2 { 3 
k. a safe and secure play-space inside { 0 { 1 { 2 { 3 
l. a safe and secure play-space outside { 0 { 1 { 2 { 3 
 
 
 
 
 
 
 
 
QC9  The statements below ask about your views on a number of things around children’s activities.  
Please indicate how much you agree or disagree with the statements by ticking one response 
for each statement 
 
 
Strongly 
Agree 
Agree Disagree Strongly 
Disagree
a.  I am concerned that my baby might hurt him/herself if 
I leave him/her lying on the floor { 0 { 1 { 2 { 3 
b.  I am concerned that my baby will get too tired and fret 
if I leave him/her lying on the floor { 0 { 1 { 2 { 3 
c.  I don’t think I will be able to get my baby to eat if I 
don’t have the TV on to distract him/her { 0 { 1 { 2 { 3 
d.  I don’t know what activities and games I should play 
with my baby to help his/her development { 0 { 1 { 2 { 3 
e.  An active baby would be too difficult for me to manage { 0 { 1 { 2 { 3 
f. I think it’s safer for my baby to be kept in a 
highchair/bouncer/playpen than on the floor { 0 { 1 { 2 { 3 
g.  A placid and inactive baby would be easier to look 
after than an active one { 0 { 1 { 2 { 3 
h. I wouldn’t know how to keep my baby entertained if I 
didn’t use the TV { 0 { 1 { 2 { 3 
i.  I don’t think I will be able to get anything done if I 
don’t use the TV to keep my baby entertained { 0 { 1 { 2 { 3 
o. The toys and games I give my baby to play with will 
affect his/her motor development and activity levels in 
the future
{ 0 { 1 { 2 { 3 
p. Having a TV in my baby’s bedroom will effect how 
much TV s/he watches in the future { 0 { 1 { 2 { 3 
q. Babies are more likely to enjoy sports and active play if 
they see their parents doing them { 0 { 1 { 2 { 3 
       f.  Babies need help and encouragement to be active { 0 { 1 { 2 { 3 
 
Now might be a good time to take a little break  
Perhaps a cup of tea to drink while you complete the rest of the survey?
 
 
 
 
 
SECTION D:  ABOUT YOU 
QD1   What is your relationship to the baby involved in this study?  (Please tick one response only) 
 
 
Mother { 0  
Father { 1  
Other { 2 Please specify: 
 ___________________ 
 
 
 
 
 
 
 
 
QD2 What is your date of birth? (Please write on the line) 
 
 
 
 ____/____/ 19____  (dd/mm/19yy) 
 
 
QD3 Do you have a disability (Please tick one response only) 
 
 
No { 0 
Yes { 1 
 
If YES, please specify:______________________________ 
QD4 How would you rate your health  (Please tick one response only) 
 
 
 
Excellent { 0 
Very good { 1 
Good { 2 
Fair { 3 
Poor { 4 
 QD5 How would you rate your own sleep over the past week?  (Please tick one response only) 
Very bad { 0 
Fairly bad { 1 
Fairly good { 2 
Very good { 3 
 
 
QD6 Overall, how do you think you are coping with life at present? (Please tick one response only) 
Not at all { 0 
A little { 1 
Fairly well { 2 
Very well { 3 
Extremely well { 4 
 
 
 
QD7 How tall are you without shoes?  (If unsure, please give your best guess) 
  
 
____cm  or ____feet/inches 
 
 
QD8  Before you were pregnant, how much did you weigh without shoes? 
(If unsure, please give your best guess) 
 
 
 
____kg  or ____stone/pounds 
 
QD9 What is your current marital status? (Please tick one response only) 
 
Living in a registered marriage { 0 
Living in a de facto relationship { 1 
Separated { 2 
Divorced { 3 
Widowed { 4 
Never married { 5 
 
 
 
 
QD10  In what country were you born? (Please tick one response only) 
 
Australia { 0  
 
Other  
 
{ 1 
 
Please specify:_____________ 
 
 
QD11  What is the main language you usually speak at home? (Please tick one response only) 
English { 0  
 
Other  
 
{ 1 
 
Please specify:_____________ 
 
QD12  What is the highest level of schooling you have completed? (Please tick one response only) 
 
No formal qualifications { 0 
Year 10 or equivalent (e.g. School Certificate) { 1 
Year 12 or equivalent (e.g. Higher School Certificate) { 2 
Trade/apprenticeship (e.g. hairdresser, chef) { 3 
Certificate/diploma (e.g. childcare, technician) { 4 
University degree { 5 
Higher University degree (e.g. Graduate Diploma, 
Masters,PhD) { 6 
 
 
QD13  Are you currently: (Please tick one response only) 
 
 
On maternity / paternity leave { 0 Please go to D15
Employed full-time { 1 Please go to D14 
Employed part-time { 2 Please go to D14
Unemployed { 3 Please go to D15
A student { 4 Please go to D15
Retired { 5 Please go to D15
Home duties full time { 6 Please go to D15
Other { 7 Please go to D15
 
 
 
 
QD14 Thinking about the last month, on a typical work day, how many hours did you spend working in 
paid employment?  
 
 ____hours per day   
QD15  Do you have a Health Care Card (from CentreLink)? (Please tick one response only) 
 
No { 0 
Yes { 1 
 
SECTION E:  YOUR OWN ACTIVITIES 
QE1 On a usual weekday (Monday through to Friday), about how many hours do you usually spend 
sitting down and watching television or videos/DVD’s?  
 
 
____hours and ____minutes each weekday 
 
 
QE2 On a usual weekend day (Saturday or Sunday), about how many hours do you usually spend 
sitting down and watching television or videos/DVD’s? 
 
____hours and ____minutes each weekend day 
 
 
In the following section we want you to think about the physical activities that you have done in the last 
week.  
 
 
QE3 In the last week, how many times have you walked continuously, for at least 10 minutes, for 
recreation, exercise or to get to or from places?  
  
 ____times  
 
QE4 What do you estimate was the total time that you spent walking in this way in the last week?  
 
 In hours and / or minutes 
 
____hours and ____minutes 
 
 
QE5 In the last week, how many times did you do any vigorous gardening or heavy work around the 
yard, which made you breathe harder or puff and pant?  
 
 ____times  
QE6 What do you estimate was the total time that you spent doing vigorous gardening or heavy work 
around the yard in the last week?  
 
In hours and / or minutes 
 
____hours and ____minutes 
 
The next questions exclude household chores, gardening or yard work: 
 
 
 
QE7 In the last week, how many times did you do any vigorous physical activity which made you 
breathe harder or puff and pant? (e.g. jogging, cycling, aerobics, competitive tennis) 
 
 ____times  
 
 
 
 
QE8  What do you estimate was the total time that you spent doing this vigorous physical activity in 
the last week?  
 
 
____hours and ____minutes 
  
 
 
QE9 In the last week, how many times did you do any other more moderate physical activities that 
you have not already mentioned? (e.g. gentle swimming, social tennis, golf) 
 
 
 
 ____times  
 
 
 
QE10  What do you estimate was the total time that you spent doing these activities in the last week?  
 
 
____hours and ____minutes 
 
 
 
You are on the home stretch now! 
- 
Just a few more questions  
 SECTION F:  YOUR OWN THOUGHTS ABOUT FOOD AND 
HEALTH 
 
QF1   Do you think the Dietary guidelines for Australians recommends that people should be eating 
more, the same amount or less of these foods? (Please tick one response on each line) 
 
More Same Less Not Sure 
 Vegetables { 0 { 1 { 2 { 3 
 Sugary Foods { 0 { 1 { 2 { 3 
 Meat { 0 { 1 { 2 { 3 
 Starchy foods { 0 { 1 { 2 { 3 
 Fatty foods { 0 { 1 { 2 { 3 
 High fibre foods { 0 { 1 { 2 { 3 
 Fruit { 0 { 1 { 2 { 3 
 Salty Foods { 0 { 1 { 2 { 3 
 Dairy products { 0 { 1 { 2 { 3 
QF2 Below are some statements about food and nutrition. How true do you think they are? 
(Please tick one response for each statement) 
 True False Don't 
know  
Milk and milk products like cheese and yoghurt are the best 
sources of iron { 0 { 1 { 2 
Meat, chicken, fish and eggs should make up the largest part of 
our diet { 0 { 1 { 2 
A diet high in fruits and vegetables and low in salt may help 
prevent high blood pressure { 0 { 1 { 2 
Salt-reduced foods are  healthier than foods containing a lot of 
salt { 0 { 1 { 2 
Dietary fibre can help prevent constipation { 0 { 1 { 2 
Meat, chicken and fish are the best sources of calcium { 0 { 1 { 2 
Saturated fats are found in butter and lard { 0 { 1 { 2 
A diet high in saturated fat can help prevent heart disease { 0 { 1 { 2 
SECTION G:  YOUR HOUSEHOLD 
 
 
 
These questions ask about your household –  
by this we mean all the people that live with you in your home. 
 
 
QG1 During the past week, about how much time did you and others in your household spend 
shopping for groceries/ food and on preparing meals? 
 
 
____hours & ____minutes last week 
 
 
QG2 During the past week, about how much money did your household spend on groceries/ food 
shopping? 
 
$ ____ ____ ____ . ____ ____ 
 
 
 
QG3 During the past week, about how much money did your household spend on meals bought 
outside the home (eg. take-away, eating at café/restaurant)? 
 
$ ____ ____ ____ . ____ ____  
 
{ 0   None 
 
 
QG4 During the past week, about how much time did you and others in your household spend 
helping your baby be more active? 
 
 
____hours & ____minutes last week 
 
QG5 During the past week, about how much money did you and your family spend to help your baby 
be more active? eg buying equipment (swimming aids, floaties balls), entrance fees (to pool, 
indoor play centre), class fees (swimming. Gymbaroo), transport and parking costs. 
 
$ ____ ____ ____ . ____ ____  
 
  { 0  None 
 
  
The next section asks about TV, electronic games and computer equipment you may have in your home 
 
 
QG6 How many TV’s do you have in your home?  
 
Write the number here: ____ 
{ 0 We don't have a television (go to QG8 ) 
 
 
QG7 Does your baby have a television set in his/her bedroom?  (Please tick one response only)  
 
 
{ 1 Yes 
  { 0 No 
 
 
QG8 Which of the following do you have in your home? (Please tick as many as you need) 
 
 
{ 1 a video player     { 8 Sega 
{ 2 a DVD player    { 9 Game boy 
{ 3 hard disk recorder    { 10 PlayStation (any variety) 
{ 4 Pay TV (eg, Foxtel, Optus)   { 11 a laptop computer 
{ 5 Nintendo Wii    { 12 a desktop (PC or Macintosh) computer 
{ 6 Nintendo (any other variety)  { 13 internet access 
{ 7 XBOXО      
 
 
Thank you for finishing this survey.  We sincerely appreciate that this 
has taken lots of time and effort. 
Please bring this survey to the next session. 
 
Appendix 3C: Melbourne InFANT Program Main 
Carer Survey 3.1 (post-intervention)
 
ID: ____________ 
 
 
 
 
 
 
 
 
 
 
 
Main Carer 
Survey 3.1 
 
 
 
 
 
 
If you have any questions about this project please call  
Anne or Bibi on 0488 552 455 or 9244 6199  
or email infant-study@deakin.edu.au 
 
 
 
                                           
 
IMPORTANT INSTRUCTIONS – PLEASE READ  
 
 
 
This survey should be completed by the person who comes to the INFANT 
sessions and receives the INFANT materials.  
 
Thank you for taking the time to complete this survey. It will take you about 35-40 
minutes to complete, although this might vary depending on your answers. Once you 
have finished your survey, please send this to us in the reply-paid envelope provided.  
 
Please answer each question by ticking the most suitable option. Where you are asked to 
write an answer please read the question carefully and answer the best you can in the 
space provided. There are no right or wrong answers. If you are unsure about how to 
answer a question, please choose the answer that best reflects how you feel.   
 
When marking your answers on the survey, please clearly tick your response so we can 
easily see which answer you chose. For example: 
 
When asked to tick your answer, please do so like this: 
 
Yes { 1 
No { 2 
9
 
 
 
Thank you for your assistance. 
SECTION A:  ABOUT YOUR CHILD 
 
 
QA1 What is today’s date? 
 
   _______/_______/20_____ (dd/mm/yyyy) 
 
 
 
 
QA2 What is your child’s date of birth?  
 
   _______/_______/20_____ (dd/mm/yyyy) 
 
 
 
QA3 Does your child have a disability?  (Please tick one response only)  
 
No { 0 
Yes { 1 
 
If YES, please specify:______________________________ 
QA4 Compared with other children, I think my child is: (Please tick one response only)  
 
 
Much easier than average { 0 
Easier than average { 1 
Average { 2 
More difficult than average { 3 
Much more difficult than average { 4 
 
 
 
QA5 Please indicate your level of concern about your child’s weight.  (Please tick one response only) 
 
Very concerned about my child not weighing enough { 0 
A little concerned about my child not weighing enough { 1 
Not concerned about my child’s weight { 2 
A little concerned about my child weighing too much { 3 
Very concerned about my child weighing too much { 4 
 
 
 
QA6 During a typical week, is your child cared for by someone other than you or your partner?   
(Please tick one response only) 
 
No  { 0 Go to Section B 
Yes { 1 Go to QA7 
 
QA7 What type of care does your child attend? For example, Family Day Care, cared for by family at 
home.  
Please specify:______________________________ 
 
 
 
QA8 Approximately how many hours per week is your child cared for by someone other than you or 
your partner? 
____hours 
 
 
 SECTION B:  YOUR CHILD’S EATING  
 
QB1 How long did you breastfeed your child for? (Please tick one response only) 
Never breastfed { 0  
Still breastfeeding this child  { 1  
Stopped breastfeeding { 2 Please specify the age of your child 
when you stopped breastfeeding: 
 
____months & ____weeks 
 
 
QB2   The following questions ask about your views about your child’s eating. Please indicate how 
much you agree or disagree with the statements by ticking one response for each statement. 
 
Strongly 
Agree 
Agree Disagree Strongly 
Disagree 
a.  It will be important that my child learns to enjoy a 
wide range of fruits and vegetables { 0 { 1 { 2 { 3 
b.  The foods I make available to my child will affect 
what foods s/he comes to like { 0 { 1 { 2 { 3 
c.  Children are more likely to enjoy a food if they see 
their parents eating it { 0 { 1 { 2 { 3 
d. If I keep on offering foods my child hasn’t 
previously enjoyed s/he is likely to come to enjoy them { 0 { 1 { 2 { 3 
e.  A good way to get my child to eat healthy foods will 
be to offer a food treat as a reward (for example, 
offering dessert if s/he eats all their vegetables) 
{ 0 { 1 { 2 { 3 
f.  My child doesn’t like the taste of vegetables { 0 { 1 { 2 { 3 
g.  My child doesn’t like the taste of plain water { 0 { 1 { 2 { 3 
h.  I find it difficult to control the kind of foods my 
family or others will give my child { 0 { 1 { 2 { 3 
 i.  Overall I am satisfied with my child’s eating habits { 0 { 1 { 2 { 3 
k.  If my child doesn’t eat their meal I find it hard to 
hide my frustration { 0 { 1 { 2 { 3 
j.  It’s hard to think of tasty ways to prepare vegetables { 0 { 1 { 2 { 3 
Strongly 
Agree 
Agree Disagree Strongly 
Disagree 
QB3 How confident are you that you will be able to do the following things with your child over the 
next year?  (Please tick one response for each statement) 
Extremely 
confident 
Very 
confident 
Slightly 
confident 
Not at all 
confident 
 a.  Get my child to eat enough vegetables (this does 
not include potato or potato chips) { 0 { 1 { 2 { 3 
b.  Get my child to drink plain water (with no flavours 
or juice added) { 0 { 1 { 2 { 3 
c.  Say ‘no’ to my child’s demands/fussing for soft-
drinks, fruit juice, cordials and other sweetened drinks { 0 { 1 { 2 { 3 
d. Say ‘no’ to my child’s demands/fussing for potato 
chips/twisties/cheezels and similar foods { 0 { 1 { 2 { 3 
e.  Say ‘no’ to my child’s demands/fussing for sweet 
snacks, confectionary, lollies and/or ice-cream { 0 { 1 { 2 { 3 
f.  Get my child to eat a wide range of foods { 0 { 1 { 2 { 3 
g.  Get my child to eat enough fruit (this does not 
include fruit juice) { 0 { 1 { 2 { 3 
h. Allow my child to choose how much s/he eats { 0 { 1 { 2 { 3 
i.  Get my child to eat a variety of fruits/vegetables { 0 { 1 { 2 { 3 
j.  Eat meals with my child on most days { 0 { 1 { 2 { 3 
k.  Talk with other people who care for my child about 
what to feed him/her { 0 { 1 { 2 { 3 
l Talk with other people who care for my child about 
encouraging active play (like walking, dancing, playing 
outside)
{ 0 { 1 { 2 { 3 
m.  Talk with other people who care for my child about 
limiting the amount of TV s/he watches { 0 { 1 { 2 { 3 
n.  Turn off the TV during mealtimes { 0 { 1 { 2 { 3 
o.  Say ‘no’ to my child’s demands/fussing to watch 
TV/video/DVD { 0 { 1 { 2 { 3 
p.  Get my child to do some active play when s/he 
wants to watch TV { 0 { 1 { 2 { 3 
q.  Provide my child with a range of active play options { 0 { 1 { 2 { 3 
r.  Get my child to do enough active play for health { 0 { 1 { 2 { 3 
s.  Keep my child entertained without using 
TV/video/DVDs { 0 { 1 { 2 { 3 
 t.  Play with my child { 0 { 1 { 2 { 3 
Extremely 
confident 
Very 
confident 
Slightly 
confident 
Not at all 
confident 
 
QB4  About how often are these foods available in your HOME? (Please tick one response on each line) 
 
Never Sometimes Usually Always 
        Vegetables other than potato { 0 { 1 { 2 { 3 
Fruits { 0 { 1 { 2 { 3 
  Chocolate or other lollies { 0 { 1 { 2 { 3 
   Potato chips or other salty snack foods { 0 { 1 { 2 { 3 
Fruit juice { 0 { 1 { 2 { 3 
  Soft-drink or other sweetened drinks { 0 { 1 { 2 { 3 
Cakes/doughnuts/sweet biscuits { 0 { 1 { 2 { 3 
 
 
 
QB5 The following questions ask about ways you might monitor your child’s eating. Please indicate 
how often you undertake the following actions ticking one response for each statement 
 
My child 
doesn’t have 
these foods 
Never Rarely 
Some-
times 
Mostly Always 
a. How much do you keep track of 
the sweets (lollies, ice cream, cake, 
pies, pastries) that your child eats? 
{ 0 { 1 { 2 { 3 { 4 { 5 
b. How much do you keep track of the 
snack foods (potato chips, Doritos, 
cheezels) that your child eats? 
{ 0 { 1 { 2 { 3 { 4 { 5 
c. How much do you keep track of 
the high-fat foods that your child eats? { 0 { 1 { 2 { 3 { 4 { 5 
d. How much do you keep track of the 
sugary drinks (soft drink/cordial) your 
child drinks? 
{ 0 { 1 { 2 { 3 { 4 { 5 
e. How much do you keep track of 
the fruits and vegetables your child 
eats? 
{ 0 { 1 { 2 { 3 { 4 { 5 
 
 
QB6 The following questions ask about your actions around your child’s eating. Please indicate how 
often you undertake the following actions ticking one response for each statement 
 
Never Rarely 
Some-
times 
Mostly Always
a. Do you let your child eat whatever s/he wants? { 0 { 1 { 2 { 3 { 4 
b. At dinner, do you let your child choose the 
foods s/he wants from what is served? { 0 { 1 { 2 { 3 { 4 
c. When your child gets fussy, is giving him/her 
something to eat or drink the first thing you do? { 0 { 1 { 2 { 3 { 4 
d. Do you give your child something to eat or drink 
if s/he is bored even if you think s/he is not 
hungry?
{ 0 { 1 { 2 { 3 { 4 
e. Do you give your child something to eat or 
drink if s/he is upset even if you think s/he is not 
hungry?
{ 0 { 1 { 2 { 3 { 4 
f. If your child does not like what is being served, 
do you make something else? { 0 { 1 { 2 { 3 { 4 
g. Do you allow your child to eat snacks whenever 
s/he wants? { 0 { 1 { 2 { 3 { 4 
h. Do you allow your child to leave the table when 
s/he is full, even if your family has not finished 
eating?
{ 0 { 1 { 2 { 3 { 4 
i. Do you encourage your child to eat healthy foods 
before unhealthy ones? { 0 { 1 { 2 { 3 { 4 
j. Do you avoid taking your child to cafes or 
restaurants that sell unhealthy foods? { 0 { 1 { 2 { 3 { 4 
k. Do you avoid buying lollies and chips and 
 bringing them into the house? { 0 { 1 { 2 { 3 { 4 
l. Do you not buy foods that you would like 
because you do not want your children to have 
them?
{ 0 { 1 { 2 { 3 { 4 
m. Do you try not to eat unhealthy foods when 
your children are around? { 0 { 1 { 2 { 3 { 4 
n. Do you avoid buying biscuits and cakes and 
bringing them into the house? { 0 { 1 { 2 { 3 { 4 
o. Do you eat your meals at the same time as you 
feed your child? { 0 { 1 { 2 { 3 { 4 
Never Rarely 
Some-
times 
Mostly Always
QB7 The following questions ask about ways you might encourage your child to eat. Please indicate 
how much you agree or disagree with the statements by ticking one response for each 
statement 
Agree 
Slightly 
agree 
Neutral 
Slightly 
disagree 
Disagree 
a. My child should always eat all the food on 
his/her plate { 0 { 1 { 2 { 3 { 4 
b. I offer my child his/her favorite foods in 
exchange for good behavior { 0 { 1 { 2 { 3 { 4 
c. If I did not guide or regulate my child’s 
eating, s/he would eat too much of his/her 
favourite foods
{ 0 { 1 { 2 { 3 { 4 
d. I offer sweet foods (lollies, ice cream, 
cake, pastries) to my child as a reward for 
good behaviour
{ 0 { 1 { 2 { 3 { 4 
e. I encourage my child to try new foods { 0 { 1 { 2 { 3 { 4 
f. I tell my child that healthy food tastes good { 0 { 1 { 2 { 3 { 4 
g. If I did not guide or regulate my child’s 
eating, s/he would eat too many junk foods { 0 { 1 { 2 { 3 { 4 
h. If my child says, “I’m not hungry,” I try to 
get him/her to eat anyway { 0 { 1 { 2 { 3 { 4 
i. I withhold sweets/dessert from my child in 
response to bad behaviour { 0 { 1 { 2 { 3 { 4 
j. I encourage my child to eat a variety of 
foods { 0 { 1 { 2 { 3 { 4 
k. If my child eats only a small helping, I try 
to get him/her to eat more { 0  { 1 { 2 { 3 { 4 
l. I have to be sure that my child does not eat 
too much of his/her favourite foods { 0 { 1 { 2 { 3 { 4 
m. I have to be sure that my child does not eat 
too many sweet foods (lollies, ice cream, cake 
or pastries)
{ 0 { 1 { 2 { 3 { 4 
n. I model healthy eating for my child by 
eating healthy foods myself { 0 { 1 { 2 { 3 { 4 
o. I try to eat healthy foods in front of my 
child, even if they are not my favourite { 0 { 1 { 2 { 3 { 4 
p. I try to show enthusiasm about eating 
healthy foods { 0 { 1 { 2 { 3 { 4 
q. I show my child how much I enjoy eating 
healthy foods { 0 { 1 { 2 { 3 { 4 
r. When my child is finished eating, I try to get 
him/her to eat a bit more food { 0 { 1 { 2 { 3 { 4 
Agree 
Slightly 
agree 
Neutral 
Slightly 
disagree 
Disagree 
QB8  The following questions ask what you think about behaviours around food and eating for 
children and parents. Please indicate how much you agree or disagree with the statements by 
ticking one response for each statement. 
Strongly 
Agree 
Agree Disagree 
Strongly 
Disagree 
a. The only drinks children need are milk and water { 0 { 1 { 2 { 3 
b. Parents should include fruit or vegetables in all 
children’s meals and snacks { 0 { 1 { 2 { 3 
c.  TV should be turned off when children are 
eating meals { 0 { 1 { 2 { 3 
        d. Parents should not make a fuss if their 
child doesn’t eat their meal { 0 { 1 { 2 { 3 
e.  To get children to try foods they haven’t 
enjoyed in the past, it’ s good to offer them 
with favorite foods 
{ 0 { 1 { 2 { 3 
        f. Parents should offer other foods if their 
child doesn’t eat their meal { 0 { 1 { 2 { 3 
         g.  Parents should encourage children to 
finish everything on their plate { 0 { 1 { 2 { 3 
 
SECTION C:  YOUR CHILD’S ACTIVITIES 
QC1 Thinking about the past month, how often did you or your partner do the following things? 
(Please tick one response for each statement) 
 
Never  
or 
rarely 
Some 
days 
each 
week 
Most 
days 
each 
week 
Every 
day 
At 
least 
once a 
day  
Several 
times 
each 
day 
a.  Watch  TV, videos or DVDs 
together with my/our child { 0 { 1 { 2 { 3 { 4 { 5 
b.  Put the TV, a video or DVD on for  
my/our child to watch { 0 { 1 { 2 { 3 { 4 { 5 
c. Buy or rent a video or DVD for 
my/our child to watch (eg. Baby 
Einstein, Wiggles) 
{ 0 { 1 { 2 { 3 { 4 { 5 
d.  Switch the TV on when my/our 
child was in the room { 0 { 1 { 2 { 3 { 4 { 5 
e.  Have the TV on when my/our 
child was playing { 0 { 1 { 2 { 3 { 4 { 5 
f.  Have the TV on in the same room 
when my/our child was restrained (e.g. 
in stroller or highchair) 
{ 0 { 1 { 2 { 3 { 4 { 5 
g. Have the TV on during dinner { 0 { 1 { 2 { 3 { 4 { 5 
h. Engage in active play with my/our 
child (eg. dancing, chasing, playing 
with a ball, tickling games) 
{ 0 { 1 { 2 { 3 { 4 { 5 
i. Take my/our child for a walk in the 
pram/pusher { 0 { 1 { 2 { 3 { 4 { 5 
j.  Take my/our child for a walk: 
child walking, NOT in the pusher { 0 { 1 { 2 { 3 { 4 { 5 
k. Encourage my/our child to do 
something active (eg. dance, run, ride 
on their bike/push along)  
{ 0 { 1 { 2 { 3 { 4 { 5 
l. Encourage my/our child to go 
outside to play  { 0 { 1 { 2 { 3 { 4 { 5 
m. Buy an item for my/our child to be 
active with (eg. ball, bike/push along 
toy) 
{ 0 { 1 { 2 { 3 { 4 { 5 
n. Take my/our child to a park or 
indoor play centre { 0 { 1 { 2 { 3 { 4 { 5 
 
Never  
or 
rarely 
Some 
days 
each 
week 
Most 
days 
each 
week 
Every 
day 
At 
least 
once a 
day  
Several 
times 
each 
day 
 
QC2  Does your child do any organised activities or classes? (eg. swimming classes, mini Maestros, 
Gymbaroo)  (Please tick one response only) 
 
No  { 0 Go to QC3 
Yes { 1 Please complete the table below  
If YES above, please complete this table by telling us what activities or classes they do and for how long 
they do them each week: 
 
 
Organised Activity Hours per week 
Example:  Gymbaroo 1  hour per week 
 
 
 
 
 
 
 
 
 
 
 
 
We are interested in finding out how your child spends a usual day (24 hour period). The following 
questions ask you to tell us how much time your child usually spends doing a range of activities on an 
average day. We understand that this will vary from day to day, but ask you to give your best guess of 
what your child usually does. 
QC3 About how many hours/minutes does your child sleep in total DURING THE NIGHT? 
__________hours &  __________minutes 
 
QC4 About how many hours/minutes does your child sleep in total DURING THE DAY? 
__________hours &  __________minutes 
 
 
 
QC5 On an average day about how much time does your child spend doing the following activities?  
For example an hour and a half would be recorded as 1 hour and 30 minutes. (Please write a 
response on each line)  
 
 Hours Minutes 
 a. Playing games with an adult (e.g. block building, pat-a-cake etc)? ____ & ____
 b. Being physically active with you (e.g. chasing, playing with a ball, dancing)? ____ & ____
 c. In a stroller or pram? ____ & ____
 d. In a car seat? ____ & ____
 e. In a cot or bed during the day? ____ & ____
 f. In a high chair or other chair? ____ & ____
 g. In a playpen? ____ & ____
 h. Free to move about? ____ & ____
 i. Playing alone (supervised but no interaction)? ____ & ____
 j. With other children of a similar age? ____ & ____
 k. With older children? ____ & ____
 l. Watching or in front of the television? ____ & ____
 m. Outside? ____ & ____
 
 
 
QC6 The following statements ask about your views regarding babies’ and toddlers’ (0-2 years of 
age) physical activity. Please indicate how much you agree or disagree with each statement by 
ticking one response for each statement. 
 
 Strongly 
Agree 
Agree Disagree Strongly 
Disagree
 a.  Babies and toddlers get all the activity they need naturally { 0 { 1 { 2 { 3 
 b.  Physical activity is important for babies’ and toddlers’ health and development { 0 { 1 { 2 { 3 
 c.  Parents need to encourage their babies and toddlers to be physically active { 0 { 1 { 2 { 3 
 d.  Babies need some planned physically active play every day { 0 { 1 { 2 { 3 
e.  Parents need to help and encourage babies to 
explore their environment { 0 { 1 { 2 { 3 
f.  The time babies are in places that restrict movement 
(like bouncers, highchairs & playpens) should be limited { 0 { 1 { 2 { 3 
g.  Babies and toddlers need a safe space where they can 
move freely and explore { 0 { 1 { 2 { 3 
h.  Babies need to be physically active so that they can 
develop skills like crawling and walking { 0 { 1 { 2 { 3 
i.  TV is educational for babies and toddlers { 0 { 1 { 2 { 3 
j.  Babies and toddlers can learn from TV, videos and 
DVDs { 0 { 1 { 2 { 3 
k.  Babies and toddlers should be allowed to watch TV { 0 { 1 { 2 { 3 
l.  TV is helpful for baby’s and toddler’s development 
(e.g. language skills) { 0 { 1 { 2 { 3 
m.  TV is useful for keeping babies and toddlers 
occupied { 0 { 1 { 2 { 3 
n.  Toddlers need several hours of active play every day { 0 { 1 { 2 { 3 
o.  Toddlers need some planned active play every day 
(eg. rolling a ball to each other) { 0 { 1 { 2 { 3 
p.  Except when sleeping, toddlers should not spend 
prolonged periods of time in restrained seating (like 
highchairs, pushers, playpens & car seats)
{ 0 { 1 { 2 { 3 
 q.  Toddlers need help to learn skills like jumping 
and throwing a ball { 0 { 1 { 2 { 3 
 Strongly 
Agree 
Agree Disagree Strongly 
Disagree 
QC7  The following questions ask about your child’s play time.  Please indicate how much you agree 
or disagree with the statements by ticking one response for each statement. 
 
Strongly 
Agree 
Agree Disagree 
Strongly 
Disagree 
a.  I take my child to the park/playground often { 0 { 1 { 2 { 3 
         b.  I think that my child will be naturally active { 0 { 1 { 2 { 3 
              c.  It is easy for my child to get plenty of active 
play time every day { 0 { 1 { 2 { 3 
d. My child has plenty of opportunities to be active 
enough for healthy growth and development { 0 { 1 { 2 { 3 
e. My child spends many hours each day in a pusher, 
highchair, bouncer or playpen { 0 { 1 { 2 { 3 
f. I use TV to distract my child when s/he is being 
difficult { 0 { 1 { 2 { 3 
g. I use TV to keep my child occupied so that I can get 
things done { 0 { 1 { 2 { 3 
h. I have the TV on while my child is eating { 0 { 1 { 2 { 3 
i. Overall, I don’t think the amount of TV that my child 
watches will affect his/her health { 0 { 1 { 2 { 3 
j. I find it difficult to control how much TV my family 
or others allow my child to watch { 0 { 1 { 2 { 3 
k. I think that when s/he is older, my child will have 
similar physical activity levels to my own { 0 { 1 { 2 { 3 
l. I think that when s/he is older, my child will watch 
similar amounts of TV to me { 0 { 1 { 2 { 3 
m.  It’s hard to find time to spend outside with my 
child every day { 0 { 1 { 2 { 3 
n.  It’s hard to find new games that will keep my 
child active { 0 { 1 { 2 { 3 
Strongly 
Agree 
Agree Disagree 
Strongly 
Disagree 
 
QC8 Thinking about the next year, how likely do you think it is that you will provide the following 
things in your home for your child? (Please tick one response on each line) 
 
 
 We already 
have 
Extremely 
Likely 
Very Likely Possibly Unlikely 
a. balls  { 0 { 1 { 2 { 3 { 4 
b. trolley/toy for child to push 
while walking { 0 { 1 { 2 { 3 { 4 
c. gym set / climbing frame  { 0 { 1 { 2 { 3 { 4 
d. swings { 0 { 1 { 2 { 3 { 4 
e. slide { 0 { 1 { 2 { 3 { 4 
f. sand pit { 0 { 1 { 2 { 3 { 4 
g. trampoline { 0 { 1 { 2 { 3 { 4 
h. tricycle { 0 { 1 { 2 { 3 { 4 
i. sit down push-along toy { 0 { 1 { 2 { 3 { 4 
j. TV in my child’s bedroom { 0 { 1 { 2 { 3 { 4 
k. a safe and secure play-space  
inside { 0 { 1 { 2 { 3 { 4 
l. a safe and secure play-space 
outside { 0 { 1 { 2 { 3 { 4 
 We already 
have 
Extremely 
Likely 
Very Likely Possibly Unlikely 
 
QC9 How old was your child when s/he first: 
 a. Sat unassisted? ______ months  & ____ weeks { hasn’t yet 
 b. Crawled? ______ months  & ____ weeks { hasn’t yet 
 c. Walked? ______ months  & ____ weeks { hasn’t yet 
 
QC10  The statements below ask about your views on a number of things around children’s activities.  
Please indicate how much you agree or disagree with the statements by ticking one response 
for each statement 
 
Strongly 
Agree 
Agree Disagree Strongly 
Disagree 
a.  I don’t think I will be able to get my child to eat if I 
don’t have the TV on to distract him/her { 0 { 1 { 2 { 3 
b.  I don’t know what activities and games I should play 
with my child to help his/her development { 0 { 1 { 2 { 3 
c.  An active child is too difficult for me to manage { 0 { 1 { 2 { 3 
d. I think it’s safer for my child to be kept in a 
highchair/playpen than on the floor { 0 { 1 { 2 { 3 
e.  A placid and inactive child is easier to look after 
than an active one { 0 { 1 { 2 { 3 
f. I wouldn’t know how to keep my child entertained if 
I didn’t use the TV { 0 { 1 { 2 { 3 
g.  I don’t think I will be able to get anything done if I 
don’t use the TV to keep my child entertained { 0 { 1 { 2 { 3 
h. The toys and games I give my child to play with will 
affect his/her motor development and activity levels in 
the future
{ 0 { 1 { 2 { 3 
i. Having a TV in my child’s bedroom will affect how 
much TV s/he watches in the future { 0 { 1 { 2 { 3 
j. Children are more likely to enjoy sports and active 
play if they see their parents doing them { 0 { 1 { 2 { 3 
       k.  Children need help and encouragement to be 
active { 0 { 1 { 2 { 3 
Strongly 
Agree 
Agree Disagree 
Strongly 
Disagree 
 
 
 
Now might be a good time to take a little break  
Perhaps a cup of tea to drink while you complete the rest of the survey? 
 
SECTION D: YOUR CHILD’S FOOD AND EATING 
 
QD1 About how many serves of vegetables does your child usually eat per day? Do not include 
potatoes, hot chips or fried potato. (1 serve = ½ cup cooked vegetables or 1 cup salad vegetables)  
(Please tick one response only) 
 
My child does not eat vegetables { 0 
Less than one serve/day { 1 
1 serve/day { 2 
2 serves or more/day { 3 
 
 
QD2 About how many serves of hot chips, French fries, wedges, or fried potatoes does your child 
usually eat per week? (1 serve = a small cup)  (Please tick one response only) 
 
My child does not eat chips { 0 
Less than one serve/week { 1 
1 serve/week { 2 
2 serves/week { 3 
 
 
QD3 About how many serves of potatoes does your child usually eat per week? Do not include chips, 
French fries, wedges or fried potatoes. (1 serve = 1 small potato)    
(Please tick one response only) 
 
My child does not eat potatoes { 0
Less than one serve/week { 1
1 serve/week { 2
2 serves/week { 3
 
 
QD4 About how many serves of fruit does your child usually eat per day? Do NOT include fruit juice. 
(1 serve = 1 medium piece or 2 small pieces of fruit or 1 cup of diced pieces)  (Please tick one response 
only) 
 
My child does not eat fruit { 0 
Less than one serve/day { 1 
1 serve/day { 2 
2 serves or more/day { 3 
 
 
QD5 What types of bread does your child usually eat?  (Please tick any that your child usually eats) 
 
My child does not eat bread { 0 
High fibre white bread { 1 
White bread { 2 
Wholemeal bread { 3 
Rye bread { 4 
Multigrain bread { 5 
Other bread { 6 
 
 
QD6 What type of milk does your child usually drink?  (Please tick one response only) 
 
My child does not drink milk { 0 
Whole(full-cream/regular) { 1 
Skim { 2 
Low/reduced fat { 3 
Soy { 4 
Don’t know { 5 
 
 
QD7 About how often is the meat your child eats trimmed of fat either before or after cooking?  (Please 
tick one response only) 
 
My child does not eat meat { 0 
Never { 1 
Rarely { 2 
Sometimes { 3 
Usually { 4 
Always { 5 
 
 
 
QD8 Does your child take any of the following supplements? (Please tick one response on each line) 
 
 Never Less than once/week 
1-3 times/ 
week 
4-6 times/ 
week Everyday 
Multivitamin and mineral { 0 { 1 { 2 { 3 { 4 
Fish oils { 0 { 1 { 2 { 3 { 4 
Iron  (separate from the 
multivitamin/mineral above) { 0 { 1 { 2 { 3 { 4 
Vitamin C  (separate from the 
multivitamin/mineral above) { 0 { 1 { 2 { 3 { 4 
 
 
The next questions ask how many times your child has eaten certain foods over the past month.  
 
We are not asking how much of each food s/he ate, we are asking how often they ate each food in the 
past month. Please respond by placing a tick in the box that best matches your answer.   
EXAMPLE  ONLY 
 
Question: How often did your child eat/drink this food/beverage over the last month? 
(Please tick one response on each line) 
 
 
If, for example, during each average week over the past month, your child: 
- had cake once per week 
- had bananas three times per week 
- had toast for breakfast each morning and a sandwich for lunch on each weekday, this means that, on 
average, they have had bread about twice a day 
- had coco-pops three times per week and Weetbix four times 
 
Then this is how you would complete the questions: 
 
 
 
Never or 
less than 
once a 
month 
1-3 
times  a 
month 
 
Once 
a week 
2-4 
times 
a week 
5-6 
times 
a week 
Once 
a day 
2-3 
times 
a day 
4-5 
times 
a day 
6 or 
more 
times 
a day 
Cakes, muffins, scones, muesli 
bars { 0 { 1 
 
9 2 { 3 { 4 { 5 { 6 { 7 { 8 
Banana { 0 { 1 { 2 
 
9 3 { 4 { 5 { 6 { 7 { 8 
Bread { 0 { 1 { 2 { 3 { 4 { 5 
 
9 6 { 7 { 8 
Breakfast cereal  such as 
Weetbix, Vitabrits, Sultana bran { 0 { 1 { 2 
 
9 3 { 4 { 5 { 6 { 7 { 8 
Breakfast cereal  such as 
Nutrigrain, rice bubbles, corn 
flakes, coco pops 
{ 0 { 1 { 2 
 
9 3 { 4 { 5 { 6 { 7 { 8 
 
QD9 In the past month, about how often has your child had the following?  
(Please tick one response on each line) 
 
MILK & DAIRY FOODS 
 
Never or 
less than 
once a 
month 
1-3 
times  a 
month 
 
Once 
a week 
2-4 
times 
a week 
5-6 
times 
a week 
Once 
a day 
2-3 
times 
a day 
4-5 
times 
a day 
6 or 
more 
times 
a day 
Plain milk { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Infant formula, follow-on 
formula or toddler milk { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Flavoured milk drinks (e.g. 
milkshakes, smoothies, hot 
chocolate) 
{ 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Soy milk { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Yoghurt - plain or flavoured { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Cheese - all types { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Ice cream or custard { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Cream or sour cream { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
 
 
BREAD & CEREAL FOODS 
 
Never or 
less than 
once a 
month 
1-3 
times  a 
month 
 
Once 
a week 
2-4 
times 
a week 
5-6 
times 
a week 
Once 
a day 
2-3 
times 
a day 
4-5 
times 
a day 
6 or 
more 
times 
a day 
Bread and bread rolls, English 
muffin, bagel or crumpet { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Breakfast cereal  such as 
Nutrigrain, rice bubbles, corn 
flakes, coco pops 
{ 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Breakfast cereal  such as 
Weetbix, Vitabrits, Sultana bran { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Rice – white or brown { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Pasta or noodles – white or 
wholemeal { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
 
QD9cont. In the past month, about how often has your child had the following?  
(Please tick one response on each line) 
MEAT, FISH & EGGS 
 
Never or 
less than 
once a 
month 
1-3 
times  a 
month 
 
Once 
a week 
2-4 
times 
a week 
5-6 
times 
a week 
Once 
a day 
2-3 
times 
a day 
4-5 
times 
a day 
6 or 
more 
times 
a day 
Beef or lamb (e.g. steak, roast) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Dishes with beef or lamb (e.g. 
casserole, stir-fry) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Ham, luncheon meat, bacon, 
salami { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Chicken  – roast, steamed, BBQ { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Crumbed chicken eg chicken 
nuggets, schnitzel  { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Pork – roast, chop or steak { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Dishes with pork, bacon or ham  
(e.g. casserole, stir-fry) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Fish - fried, battered, crumbed 
(includes fish fingers) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Fresh fish or seafood or canned 
fish (e.g. tuna, salmon) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Dishes with fish or seafood (e.g. 
casserole, stir-fry) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Dishes with pork, bacon or ham  
(e.g. casserole, stir-fry) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Eggs- boiled, scrambled { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
 
 
BEVERAGES          
 
Never or 
less than 
once a 
month 
1-3 
times  a 
month 
 
Once 
a week 
2-4 
times 
a week 
5-6 
times 
a week 
Once 
a day 
2-3 
times 
a day 
4-5 
times 
a day 
6 or 
more 
times 
a day 
Plain water (e.g. tap water, 
bottled water, filtered water, 
unflavoured mineral water)  
{ 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Fruit juice (100% juice) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Soft drink, cordial, sports drinks 
or fruit juice drinks { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Diet soft drinks or cordial { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
 
QD9cont. In the past month, about how often has your child had the following?  
(Please tick one response on each line) 
MISCELLANEOUS FOODS 
 
Never or 
less than 
once a 
month 
1-3 
times  a 
month 
 
Once 
a week 
2-4 
times 
a week 
5-6 
times 
a week 
Once 
a day 
2-3 
times 
a day 
4-5 
times 
a day 
6 or 
more 
times 
a day 
Cakes, muffins, scones, muesli 
bars { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Sweet biscuits - all types { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Chocolate and sweets/lollies { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Crisps, corn chips, Twisties { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Crackers and crispbreads (e.g. 
rice cakes) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Savoury biscuits (e.g. Jatz, 
Shapes) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Savoury pies and pastries (e.g. 
sausage roll, meat pies, pastie) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Hamburgers (e.g. McDonalds) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Pizza { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Peanuts, peanut butter, other 
nuts seeds or tahini { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Sugar, jam, honey, syrups { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Butter or dairy spreads on bread 
or cooked vegetables { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Margarine on bread or cooked 
vegetables { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
 
VEGETABLES (including fresh, frozen and tinned) 
 
Never or 
less than 
once a 
month 
1-3 
times  a 
month 
 
Once 
a week 
2-4 
times 
a week 
5-6 
times 
a week 
Once 
a day 
2-3 
times 
a day 
4-5 
times 
a day 
6 or 
more 
times 
a day 
Hot chips, potato wedges { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Potato - Boiled, baked { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Carrot { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Tomato { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Broccoli { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
QD9cont. In the past month, about how often has your child had the following?  
(Please tick one response on each line) 
 
Never or 
less than 
once a 
month 
1-3 
times  a 
month 
 
Once 
a week 
2-4 
times 
a week 
5-6 
times 
a week 
Once 
a day 
2-3 
times 
a day 
4-5 
times 
a day 
6 or 
more 
times 
a day 
Peas { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Cauliflower { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Cucumber { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Capsicum { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Onion { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Corn { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Pumpkin { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Zucchini { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Mushroom { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
 
FRUITS (including fresh, frozen and tinned) 
 
 
Never or 
less than 
once a 
month 
1-3 
times  a 
month 
 
Once 
a week 
2-4 
times 
a week 
5-6 
times 
a week 
Once 
a day 
2-3 
times 
a day 
4-5 
times 
a day 
6 or 
more 
times 
a day 
Apples and pears { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Oranges, mandarins and other 
citrus fruit { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Grapes { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Strawberries { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Watermelon { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Kiwi fruit { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Peach, apricot, nectarine, plums { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Pineapple { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Rockmelon { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Dried fruit (e.g. sultanas, apricots) { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
Fruit  -  canned in syrup or 
cooked with sugar { 0 { 1 { 2 { 3 { 4 { 5 { 6 { 7 { 8 
SECTION E:  ABOUT YOUR INTERACTIONS WITH YOUR 
CHILD 
QE1 The following questions ask about ways you might interact with your child. Please indicate 
how often you do these things by ticking one response for each statement 
 Never Once in a 
while 
About 
half of the 
time 
Very 
often 
Always 
a. I encourage my child to let me know 
how they feel { 0 { 1 { 2 { 3 { 4 
b.  I know the name of my child’s friends { 0 { 1 { 2 { 3 { 4 
c. I give praise when my child is good { 0 { 1 { 2 { 3 { 4 
d.  I joke and play with my child { 0 { 1 { 2 { 3 { 4 
e. I show sympathy when my child is hurt 
or frustrated { 0 { 1 { 2 { 3 { 4 
f. I give comfort and understanding when 
my child is upset { 0 { 1 { 2 { 3 { 4 
g. I am easygoing or relaxed with my child  { 0 { 1 { 2 { 3 { 4 
h. I tell my child my expectations 
regarding behaviour before s/he engages 
in an activity 
{ 0 { 1 { 2 { 3 { 4 
i.  I show patience with my child { 0 { 1 { 2 { 3 { 4 
j. I am responsive to my child’s feelings or 
needs  { 0 { 1 { 2 { 3 { 4 
k. I allow my child to give input into 
family rules { 0 { 1 { 2 { 3 { 4 
l. I give my child reasons why rules should 
be obeyed { 0 { 1 { 2 { 3 { 4 
m. I tell my child that I appreciate what 
s/he tries or accomplishes { 0 { 1 { 2 { 3 { 4 
n. I help my child to understand the 
impact of their behavior by letting them 
know how what they do affects others  
{ 0 { 1 { 2 { 3 { 4 
o. I take my child’s desires into account 
before asking him/her to do something { 0 { 1 { 2 { 3 { 4 
 Never 
Once in a 
while 
About 
half of the 
time 
Very 
often 
Always 
QE2 The following questions ask about ways you might interact with your child. Please indicate how 
often you do these things by ticking one response for each statement
 Never Once in 
a while 
About 
half of 
the time 
Very 
often 
Always  
a. I am aware of problems or concerns 
about my child in care { 0 { 1 { 2 { 3 { 4 
Not applicable
{ 5 
b. I express affection by hugging, kissing 
and holding our child { 0 { 1 { 2 { 3 { 4  
c. I apologise to our child when making 
a mistake in parenting  { 0 { 1 { 2 { 3 { 4  
d.  I talk it over and reason with my 
child when s/he misbehaves { 0 { 1 { 2 { 3 { 4  
e. I have warm and intimate times 
together with my child  { 0 { 1 { 2 { 3 { 4  
f. I encourage my child to freely express 
him/herself even when disagreeing with 
me 
{ 0 { 1 { 2 { 3 { 4  
g. I show respect for my child’s 
opinions by encouraging him/her to 
express them 
{ 0 { 1 { 2 { 3 { 4  
h. I explain to my child how I feel 
about his/her good and bad behaviour { 0 { 1 { 2 { 3 { 4  
i. I take into account my child’s 
preferences when making plans for the 
family 
{ 0 { 1 { 2 { 3 { 4  
j. I explain the consequences of my 
child’s behaviour { 0 { 1 { 2 { 3 { 4  
k. I channel my child’s misbehaviour 
into a more acceptable activity { 0 { 1 { 2 { 3 { 4  
l. I emphasise the reasons for rules { 0 { 1 { 2 { 3 { 4  
 Never Once in 
a while 
About 
half of 
the time 
Very 
often 
Always  
SECTION F:  ABOUT YOU 
 
QF1   What is your relationship to the child involved in this study?  (Please tick one response only) 
 
Mother { 0 Please go to next question 
Father { 1 Please go to QF3 
Other { 2 Please specify: 
 ___________________ 
 
 
 
 
 
 
 
 
 
QF2  Have you had another child since joining the INFANT study? 
No { 0   
No, but currently pregnant { 1 How many weeks pregnant are you?  ____ weeks 
Yes { 2 What is that child’s date of birth?  ___/___/___ 
 
 
QF3 How would you rate your own health (Please tick one response only) 
 
 
Excellent { 0 
Very good { 1 
Good { 2 
Fair { 3 
Poor { 4 
 
QF4 How would you rate your own sleep over the past week?  (Please tick one response only) 
Very bad { 0 
Fairly bad { 1 
Fairly good { 2 
Very good { 3 
 QF5 Overall, how do you think you are coping with life at present? (Please tick one response only) 
Not at all { 0 
A little { 1 
Fairly well { 2 
Very well { 3 
Extremely well { 4 
QF6 What is your current marital status? (Please tick one response only) 
 
Living in a registered marriage { 0 
Living in a de facto relationship { 1 
Separated { 2 
Divorced { 3 
Widowed { 4 
Never married { 5 
 
QF7 Are you currently: (Please tick one response only) 
On maternity / paternity leave { 0 Please go to F9
Employed full-time { 1 Please go to next question 
Employed part-time { 2 Please go to next question
Unemployed { 3 Please go to F9
A student { 4 Please go to F9
Retired { 5 Please go to F9
Home duties full time { 6 Please go to F9
Other { 7 Please go to F9
QF8 During the last month,  
 
a) Approximately how many days did you work in paid employment? 
 
_________ days per week OR  ____________ total days in the last month  
 
 
b) How many hours did you work on an average day? 
 
 ____hours per day   
QF9  Do you have a Health Care Card (from CentreLink)? (Please tick one response only) 
No { 0 
Yes { 1 
 
QF10 Which of the options below best describes your yard (please tick one box): 
No yard { 0 
No private yard { 1 
Small yard (e.g. unit) { 2 
A medium yard (e.g. a normal block of 
land) { 3 
A large yard (e.g. ¼ of an acre or more) { 4 
QF11 The following statements ask about your beliefs about your child’s eating and play. Please 
indicate how much you agree or disagree with each statement by ticking one response for each 
statement 
 Strongly 
Agree 
Agree Disagree
Strongly 
Disagree
 
a. My partner and I have similar 
beliefs about how best to feed 
our child 
{ 0 { 1 { 2 { 3 
I don’t have a partner  
{4 
b. My partner and I have similar 
beliefs about how best to play 
with our child 
{ 0 { 1 { 2 { 3 
I don’t have a partner  
{4 
c. My partner and I have similar 
beliefs about children watching 
TV 
{ 0 { 1 { 2 { 3 
I don’t have a partner  
{4 
d. My friends and I have similar 
beliefs about how best to feed 
children 
{ 0 { 1 { 2 { 3  
e. My friends and I have similar 
beliefs about how best to play 
with children 
{ 0 { 1 { 2 { 3  
f. My friends and I have similar 
beliefs about children watching 
TV 
{ 0 { 1 { 2 { 3  
g. The mothers in my mothers’ 
group have similar beliefs to 
me about how best to feed our 
children 
{ 0 { 1 { 2 { 3 I don’t see my mothers’ group {4 
h. The mothers in my mothers’ 
group have similar beliefs to 
me about how best to play 
with our children 
{ 0 { 1 { 2 { 3 I don’t see my mothers’ group {4 
i. The mothers in my mothers’ 
group have similar beliefs to 
me about children watching 
TV 
{ 0 { 1 { 2 { 3 I don’t see my mothers’ group {4 
 SECTION G:  YOUR OWN ACTIVITIES 
QG1 On a usual weekday (Monday through to Friday), about how many hours do you usually spend 
sitting down and watching television or videos/DVD’s?  
 
 
____hours and ____minutes each weekday 
 
 
QG2 On a usual weekend day (Saturday or Sunday), about how many hours do you usually spend 
sitting down and watching television or videos/DVD’s? 
 
____hours and ____minutes each weekend day 
 
In the following section we want you to think about the physical activities that you have done in the last 
week.  
 
 
QG3 In the last week, how many times have you walked continuously, for at least 10 minutes, for 
recreation, exercise or to get to or from places?  
  
 ____times  
 
QG4 What do you estimate was the total time that you spent walking in this way in the last week?  
 
 In hours and / or minutes  ____hours and ____minutes 
 
 
QG5 In the last week, how many times did you do any vigorous gardening or heavy work around the 
yard, which made you breathe harder or puff and pant?  
 
 ____times  
 
QG6 What do you estimate was the total time that you spent doing vigorous gardening or heavy work 
around the yard in the last week?  
 
In hours and / or minutes 
 
____hours and ____minutes 
 
 
 
 
The next questions exclude household chores, gardening or yard work: 
 
 
QG7 In the last week, how many times did you do any vigorous physical activity which made you 
breathe harder or puff and pant? (e.g. jogging, cycling, aerobics, competitive tennis) 
 
 ____times  
 
 
 
 
QG8  What do you estimate was the total time that you spent doing this vigorous physical activity in 
the last week?  
 
 
____hours and ____minutes 
  
 
 
QG9 In the last week, how many times did you do any other more moderate physical activities that 
you have not already mentioned? (e.g. gentle swimming, social tennis, golf) 
 
 ____times  
 
 
 
QG10  What do you estimate was the total time that you spent doing these activities in the last week?  
 
____hours and ____minutes 
You are on the home stretch now! 
- 
Just a few more questions  
SECTION H:  YOUR HOUSEHOLD 
These questions ask about your household –  
by this we mean all the people that live with you in your home. 
QH1 During the past week, about how much time did you and others in your household spend 
shopping for groceries/ food and on preparing meals? 
 
 
____hours & ____minutes last week 
 
 
 
QH2 During the past week, about how much money did your household spend on groceries/ food 
shopping? 
 
$ ____ ____ ____ . ____ ____ 
 
 
 
 
QH3 During the past week, about how much money did your household spend on meals bought 
outside the home (eg. take-away, eating at café/restaurant)? 
 
$ ____ ____ ____ . ____ ____  
 
{ 0   None 
 
 
 
QH4 During the past week, about how much time did you and others in your household spend 
helping your child be more active? 
 
 
____hours & ____minutes last week 
 
 
QH5 During the past week, about how much money did you and your family spend to help your child 
be more active? eg buying equipment (swimming aids, floaties balls), entrance fees (to pool, 
indoor play centre), class fees (swimming. Gymbaroo), transport and parking costs. 
 
$ ____ ____ ____ . ____ ____  
 
{ 0  None 
The next section asks about TV, electronic games and computer equipment you may have in your home 
 
 
QH6 How many TV’s do you have in your home?  
 
Write the number here: ____
{ 0 We don't have a television (go to QH8 ) 
QH7 Does your child have a television set in his/her bedroom?  (Please tick one response only)  
{ 1 Yes
{ 0 No
QH8 Which of the following do you have in your home? (Please tick as many as you need) 
 
 
{ 1 a video player     { 8 Sega 
{ 2 a DVD player    { 9 Game boy 
{ 3 hard disk recorder    { 10 PlayStation (any variety) 
{ 4 Pay TV (eg, Foxtel, Optus)  { 11 a laptop computer 
{ 5 Nintendo Wii    { 12 a desktop (PC or Macintosh) computer 
{ 6 Nintendo (any other variety)  { 13 internet access 
{ 7 XBOX 
 
Thank you for finishing this survey.  We sincerely appreciate that this 
has taken lots of time and effort! 
 
Please now post this to us in the reply-paid envelope provided. 
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Accurate measurement of diet is challenging for any age group, and the choice of assessment 
method depends on many factors, including the study population, study aims, level of detail 
required in assessments, and resources available (Biro et al. 2002; Ziegler et al. 2006;
Magarey et al. 2011). Measurement of young children’s diets requires reporting by proxy, 
usually a parent, as young children cannot self-report (Magarey et al. 2011). The Feeding 
Infants and Toddlers Study (FITS), conducted in the United States in 2002, has published a 
review of available methods for the collection of infant and toddler dietary data (Ziegler et al. 
2006), while others have discussed dietary assessment methodology in more general terms 
(Barrett-Connor 1991; Margetts and Nelson 1997; Biro et al. 2002; Hu 2008). The four main 
methods used are 24-hour recalls, food records/diaries, food frequency questionnaires 
(FFQs), and diet histories (Ziegler et al. 2006). The strengths and weaknesses of each of these 
methods in relation to measuring the diets of young children are discussed below.  
Validation of dietary assessments for young children is limited. In a review of studies 
validating measures of child energy intake against the doubly labelled water (DLW) method 
(Burrows, Martin and Collins 2010), only two reviewed studies involved participants younger 
than two years (Davies et al. 1994; Lanigan et al. 2001). Both of those small studies (n = 81 
and 72 respectively), utilised weighed and/or estimated food records, and the authors of the 
review concluded that weighed food records provided the best estimate of energy intake for 
children aged six months to four years (Burrows, Martin and Collins 2010). However, it 
would seem that comparison with other methods in children under two years is needed to 
justify this statement for this age group. Additionally, validation against outcomes other than 
energy, such as intakes of various food groups, would also be useful in order to define the 
most rigorous methodology. In the absence of such studies, other strengths and limitations of 
the various methods must be considered. 
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24-hour recalls
Twenty four-hour recalls involve interviewer collection of information regarding all foods 
and drinks consumed during the 24-hour period of the day prior to the interview (Biro et al. 
2002). Trained interviewers can conduct the recall face-to-face or via telephone, and use 
paper-based or computer-assisted recording methods (Biro et al. 2002). Two- or three-
dimensional food models are often used to assist with estimating portion sizes (Ziegler et al. 
2006). Twenty four-hour recalls have high researcher burden but relatively low respondent 
burden, which may encourage participation, particularly for longitudinal studies (Margetts 
and Nelson 1997; Ziegler et al. 2006). Furthermore, lower literacy skills are required than for 
some other methods (Emmett 2009), promoting inclusion of participants of lower 
socioeconomic position. Collection of three separate days of 24-hour recalls allows good 
assessment of foods eaten regularly (Emmett 2009), and conducting recalls on unannounced 
days reduces the likelihood of participants intentionally altering their consumption (Margetts 
and Nelson 1997). In a comparison with a three-day weighed food record, one study 
suggested that 24-hour recalls may overestimate energy intakes by 13% in those under one 
year and by 29% in those aged one to two years (Fisher et al. 2008). However, that study was 
limited by use of a single recall rather than multiple recalls, which were conducted on 
scheduled rather than random days. Additionally, generalisability was limited by the use of a 
well-educated convenience sample (84% of mothers were educated beyond high school). 
Further studies are therefore required to confirm those findings.  
The 24-hour recall method is commonly used for national nutrition surveys (McLennan and 
Podger 1995; Raper et al. 2004; Australian Government Dept of Health and Ageing 2007),
and to measure differences between groups (Margetts and Nelson 1997). It is also frequently 
used in studies of diets of children under two years (Hoerr et al. 2006a; Hoerr et al. 2006b;
Ziegler et al. 2006; Bolling et al. 2007), which therefore improves comparability of those 
studies. 
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Food records 
Food records (also known as food diaries), involve participants recording every item 
consumed on set days (for a period of at least three days, but commonly for seven days) 
(Emmett 2009). Amounts are estimated or weighed throughout the day, thereby providing 
quantitative measurements which are not subject to memory bias (Margetts and Nelson 1997;
Biro et al. 2002; Ziegler et al. 2006).  
While food records may offer more precise estimates of quantities than other methods (Biro 
et al. 2002), the requirement to weigh and/or record all foods may influence food intake. For 
example, participants may wish to demonstrate a healthy diet while under observation, or 
omit some food items due to difficulty of measuring and recording (Barrett-Connor 1991). 
Additionally, the method is labour intensive for participants and researchers (Margetts and 
Nelson 1997; Ziegler et al. 2006), and may introduce bias based on the characteristics of 
people who are willing (i.e. adequate motivation) or able (i.e. adequate literacy skills) to 
complete such a task (Barrett-Connor 1991; Ziegler et al. 2006). Finally, this method has not 
been frequently used to assess diets of children under two years of age, and one such study 
reported that the quality of recorded information decreased as children progressed past 
infancy and onto more varied diets (Verwied-Jorky et al. 2011). 
Food frequency questionnaires 
Food frequency questionnaires are surveys which assess frequency of consumption of 
particular foods over specified time periods (Biro et al. 2002; Ziegler et al. 2006). They may 
be designed to estimate frequency of intake only, or may also include questions to allow 
estimation of portion size (Biro et al. 2002). They can be designed to measure one aspect of 
the diet, such as fruit and vegetable intake, or more extensive versions can be used as a whole 
of diet assessment (Biro et al. 2002). This method has low participant and researcher burden, 
but is subject to memory bias, and usually provides less quantitative detail than other 
methods (Ziegler et al. 2006). Typically FFQs are not suitable for assessing the nutritional 
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adequacy of an individual’s diet, but are appropriate for ranking or comparing diets (Biro et 
al. 2002). Importantly, validated, age- and population-specific questions are also required, 
and are not currently available for children under two years in Australia. 
Diet history 
The diet history method aims to collect information about usual diet, and requires a trained 
interviewer (Ziegler et al. 2006). The components of a diet history can vary – it was 
originally a combined three step method, but now is more commonly a single recall of usual 
intake over a specified period (Biro et al. 2002). This method necessitates only one interview, 
but can be time consuming and imprecise, is subject to memory bias, and may overestimate 
intakes (Ziegler et al. 2006). Diet histories are more commonly used in clinical dietetics 
rather than epidemiology or research settings, due to the resource intensive nature of this 
method (Margetts and Nelson 1997).  
Summary of measurement tools
In summary, the available methods for collecting dietary data each have a variety of strengths 
and limitations. In choosing a method, it is important to consider how these strengths and 
limitations relate to the study population and study aims. For any longitudinal trial, important 
considerations are; ability to accurately assess current intake (with minimal opportunity to 
purposefully alter intake on record days), minimising participant burden (to promote ongoing 
participation and completion of outcome assessments across all participant socio-
demographic levels); minimising cost/researcher burden (to enable analysis and 
dissemination of results within appropriate time frame); and enabling comparability to other 
relevant research. Additionally, for intervention studies involving young children, precision 
of assessments (to quantify small portion sizes of children and enable distinction of any 
differences between control and intervention groups), is particularly important. 
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Appendix 5C: Interview script for 24-hour recalls
Interview script for child 24 hour recalls 
INTRODUCTION
1. Hello my name is [interviewer name]. I am calling from the INFANT Project at 
Deakin University.
2. Is this [name of main carer]?   
YESĺ*RWR  
NO  ĺMay I please speak with [name of main carer]?
   YESĺ3URFHHG
   NO ĺIs there a convenient time for us to call [him/her]?
Record date and time detail.
3. We recently met with your mother’s group, and let you know that we would call 
you to collect some information for the study about what [infant name] is eating and 
drinking at present. Is it a convenient time to talk with you now?
 
4. [FIRST CALL only]: Is your child cared for regularly by anyone other than 
yourself?  
YESĺWho cares for them, and on how many days per week? Note carer 
information on the schedule list. Use carer protocol to schedule call time and dates 
according to number of days in care.
NO   ĺ3URFHHG  
5. Are you the person who would know most about what [infant name] ate 
yesterday?
YESĺ3URFHHG
NO  ĺCan I talk to [this person]?  
YESĺ3URFHHG  
   NO ĺWhen would be a convenient time to contact him/her?
What number would be best to contact him/her on?
Record time & date details to call back. (It does not have to be the same person as 
completing questionnaires – but need to record this if different carer reporting)
6. These questions will take about 20 minutes over the phone. Is now a convenient 
time for you to answer them?
YESĺ3URFHHG
NO  ĺI’m sorry to inconvenience you, could you please indicate some other 
appropriate time that an INFANT staff member could phone you? 
Record time & date details to call back.
7a. [FIRST CALL only]: Do you have the ‘Telephone Recall’ pack you received at 
your session with you? (Wait for them to find it).
In this you will find some carer food diaries, which you will/won’t need to use 
(discuss depending on situation with other carers)
You will also find a Food Measurement Booklet, with a purple cover. This will 
be useful to you in estimating what your child has eaten. Please open it and have a 
look at the middle pages. Please note that the pictures are all taken on bread and 
butter size plates (19cm in diameter). When describing to us how much your child 
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ate, you can say it was the same amount as what is pictured, but the amount may 
also be smaller or larger or in between those examples pictured.
If parent has had some telephone interviews scheduled encourage them to provide 
the carer with the Food Measurement Booklet on the day that they will be filling out 
the carer food diary and explain how they should use it. Also remind them that they 
will need to collect it back from the carer to use during the next call.
If parent does not have booklet ĺThat’s okay, we can still discuss what
[infant name] ate yesterday without it, but if you could try to keep it 
handy for the next time we call you, you will probably find it useful.
ĺ3URFHHGZLWKLQWHUYLHZ
7b. [Second or third call]: Before we go any further, do you have the Food Measuring 
Booklet with you?    
YESĺ3URFHHG
NO, but have it close byĺI am happy to wait for you to get it.
NO, not with me ĺThat’s okay, we can still discuss what [infant name] ate 
yesterday without it. ĺ3URFHHG
8. Did [infant name] spend some time with another carer yesterday where they might 
have had something to eat or drink?
NO  ĺ3URFHHG
YES, but length of time was less than 2 hours or did not cover a meal time
ĺ3URFHHG
YES, greater than 2 hours OR included a meal time 
ĺDo you have the Child’s Food Diary with you? 
YES ĺ3URFHHG
NO, but have it close byĺI am happy to wait for you to get it.
NO, but will get it later in the dayĺI am happy to call you back later 
when you have it. Could you please indicate an appropriate time that 
an INFANT staff member could phone you back? 
No, not with me and won’t be able to get itĺThat’s okay, we can still 
discuss what [infant name] ate yesterday without it. ĺ3URFHHG
9. May I confirm your name, your baby’s name, and your baby’s date of birth, 
please? 
Double check person’s name & surname, baby’s name and DOB.  ĺ3URFHHG
OK, let’s get started.  Now we are going to talk about what your child ate yesterday, 
from midnight to midnight.
PASS ONE 
1. First, we will make a list of foods and drinks [infant name] had yesterday.  It 
may help you to remember what (s)he had, by thinking about where (s)he 
was, who (s)he was with and when (s)he was sleeping.
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2. As we go through, please include everything (s)he had at home and away, 
even breast milk, formula, water, other drinks and snacks.  I will ask you for 
the times, amounts and more details of the foods eaten in a few minutes. So 
let’s get started.  Could you please list all of the food and drink items that 
[infant name] had, starting at midnight yesterday? 
3. What was the next food or drink? ….(repeat as necessary)
PASS TWO 
1. I am now going to talk through a list of foods and drinks that are easy to 
forget. 
Your child may or may not eat these foods but we are asking everyone the 
same questions, so bear with me on these. In addition to the foods you have 
already told me about, 
2. Did [infant name] have any (other) milk, formula or breast milk?
3. Did [infant name] have any water or juice?
4. Did [infant name] have any cordial, soft drink, tea of coffee?
5. Did [infant name] have any biscuits, ice cream, lollies, chocolate or other 
sweet foods?
6. Did [infant name] have any rusks, muesli bars, crisps, hot chips, nuts, savoury 
biscuits, crackers or other snack foods?
7. Did [infant name] have any (other) fruits or vegetables?
8. Did [infant name] have any cheese or yoghurt?
9. Did [infant name] have any meats?
10.Did [infant name] have any bread or bread rolls?
11.Did [infant name] have any vitamin, mineral or other supplements?
12. In addition to the foods you have already told me about did [infant name] have 
anything else? For example, any snacks or anything shared with another 
person?
PASS THREE 
1. I am now going to ask when [infant name] ate each food.
2. What time did [infant name] have the…
Read through each food item, record time eaten. 
PASS FOUR 
1. Now I will ask for more detail about type and amounts of each food that were 
eaten.
2. Please can you use common measures such as teaspoons, tablespoons, mL 
or grams.  You can also look at the Food Measurement Book provided. I need 
to know how much [infant name] actually had, so please think about how 
much was offered, and how much was on the bib or floor or left over, to work 
out how much [infant name] actually ate.
3. For the [food/drink item] at [time]am/pm,  
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Prompt for details (brands/types/cooking methods/additions). 
Refer to food questions list.
  
4. Did you add anything to the [food]?
 
If clarification required: Did you put anything on/in the food before [infant name]
ate it?
 
5. For the [food/drink item] at [time]am/pm, how much was eaten?
Repeat Q3 until end of recorded day
PASS FIVE 
1. I will quickly run over the list of foods you have given me.  Please just let me 
know as I go through it if there is anything else even in small amounts or if I 
have made any  mistakes,. 
2. At …am [infant name] had [read over all information collected].
3. Do you remember anything else that [infant name] ate or drank yesterday, 
even small amounts?  For example, anything outside the house, between 
naps or with other people?
CLOSING SCRIPT
Thank you for speaking with me today. 
[At recall #1/2 only]: We would like to collect this information from you again on [1/2] 
more occasions on different days in the coming fortnight, so we will be in touch again 
shortly.
That’s all for now.  I’m going to read through the information I have collected today. 
May I call you back in a few minutes if there is anything I need to clarify?
Thank you for your time.
If you have any questions about the interview that has been conducted today, please 
don’t hesitate to contact a member of the InFANT study team. 
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Child’s Food Diary  
When at childcare or not with Mum or Dad 
 
Child name: 
 
This child is involved in Deakin University’s INFANT project. As part of the project, we are asking 
families about what their child is eating.  Collecting this information is a very important part of the 
project and we are very grateful for your help. 
 
Please record the amounts of foods and drinks the child has when in your care, in the table over 
the page.  
 
Please provide as much detail as you can, for example brand, type, cooking/preparation method & 
anything added to the food or drink (e.g. butter, milk, water).  
 
An example is provided for you here. 
 
EXAMPLE 
* teaspoon (tsp), tablespoon (tbsp), g, mL, cm, scoop (for formula). 
 
 
 
Please do not hesitate to contact the INFANT team if you have any questions. 
Thank you for your assistance.   
 
 
 
INFANT Project 
School of Exercise and Nutrition 
Deakin University 
221 Burwood Hwy 
BURWOOD 3125 
Ph: 9244 6199/ 0488 552 455 
 
Time Description of foods and 
drinks 
Mixed food ingredients 
with amounts 
Amount 
eaten 
Measure * 
8am 
Porridge:  
2 level tbsp dry rolled oats 
2 tbsp Paul’s full cream milk  
½ porridge 
eaten 
 
8am Yoghurt:                            Yoplait, full cream, berry flavoured ½  cup 
10am Tap water 60 mL 
10am 
Muffin 
Choc chip, small, from supermarket multi-pack 
Whole 
Small 
muffin 
12pm 
Sandwich: 
2 slices white bread from bakery, crusts removed 
1 tsp margarine 
4 slices raw tomato  
All sandwich 
eaten 
Sandwich 
loaf size 
bread 
2pm 
Formula: 
175mL tap water 
3 scoops S26 Gold Toddler Step 3 
125 
 
mL 
 
- 2 - 
 
Please complete a separate page for each day 
 
Child name: 
 
DATE: ___ / ___ /20__  Please circle the day completed:  
 
Monday / Tuesday / Wednesday / Thursday / Friday / Saturday / Sunday 
 
Time 
Description of foods and drinks 
 
Mixed food ingredients  
with amounts 
Amount 
eaten 
Measure * 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
* teaspoon (tsp), tablespoon (tbsp), g, mL, cm, scoop (for formula). 
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child diets using Principal Components Analysis
Food group Food items included % consumers
Sweet drinks Soft drink (regular and low-joule), cordial, juice, flavoured 
ilk
29
Water Tap or bottled water, unflavoured 99
Bread, white White breads, crumpets, English muffins 67
Bread, grain Wholemeal, wholegrain, rye, spelt and sourdough breads 75
Cereal, high fibre Breakfast cereals FRQWDLQLQJJILEUHJ1 and not 
described as ‘sweetened’, for example wheat biscuits or 
muesli
77
Cereal, low fibre Breakfast cereals containing <7.5g fibre/100g1 or described 
as ‘sweetened’, for example corn flakes or puffed rice with 
cocoa coating
22
Cereal, prepared Porridge or other high fibre cereal which was reported in 
‘made up’ quantities rather than as ingredients, such as items 
in ‘Breakfast cereal, hot porridge type’ food group in 
AUSNUT database
28
Infant biscuits Rusks and infant specific biscuit products 28
Sweet biscuits, high sugar & 
fat
All sweet biscuits with added flavouring such as chocolate 
chip, or high fat such as shortbread
29
Sweet, biscuits, plain Sweet biscuits with lower added sugar and no other added 
flavours
29
Savoury biscuits, high fat Savoury biscuits classified as high fat (>6%) or flavoured in 
the AUSNUT database (except plain popcorn)
34
Savoury biscuits, low fat Savoury biscuits classified as low fat (<6%) or rice and corn 
crackers in the AUSNUT database, plus plain popcorn
40
Crisps and savoury snacks Potato crisps, corn chips, popcorn, pretzels 12
Cakes and sweet pastries Cakes, muffins, fruit buns, puddings, slices, pancakes, 
croissants, doughnuts, danishes, fruit pies, tarts
44
Ice cream, custard & jelly Ice cream, sorbet, cream, jelly, icy poles, custard (including 
flavoured and infant specific products)
35
Confectionary & sweet snacks Chocolate, lollies, muesli bars, 35
Rice and pasta Rice, pasta, noodles, couscous, gnocchi (reported as 
individual items not as mixed meals)
74
Takeaway foods & savoury 
pastries
Pizza, hamburgers, meat/vegetable pies, pasties, quiches, 
white bread baked with cheese topping
29
Pasta & rice meals with low 
vegetable content
Risotto, fried rice, lasagne, pasta bake, spaghetti bolognaise, 
sushi, made as per recipes in AUSNUT database
41
Pasta & rice meals with high 
vegetable content
5LVRWWRIULHGULFHODVDJQHSDVWDEDNHPDGHZLWK
more vegetables than recipes in AUSNUT database
14
Fish All seafood including tinned, baked, grilled, fried 32
Eggs Eggs, omelettes, frittata 28
Red meat Beek, lamb, veal, pork, all cooking methods 39
Poultry Chicken and duck, all cooking methods 41
Processed & deli meats Ham, salami, bacon, processed chicken/turkey/fish 
(including fish fingers and chicken nuggets), sausages
49
Meat meals with low 
vegetable content
Recipe containing red meat, poultry or fish, including stir-
fry, curry, casserole, made as per recipes in AUSNUT 
database
45
Meat meals with high 
vegetable content
Recipe containing red meat, poultry or fish, including stir-
IU\FXUU\FDVVHUROHPDGHZLWK more vegetables than 
recipes in AUSNUT database
20
Infant dinners Commercial infant products with meat and/or vegetables 11
Soup Homemade and pre-prepared soups 21
Appendix 5E: Food groupings constructed for analysing 
child diets using Principal Components Analysis
Food group Food items included % consumers
Milk Cow’s milk (regular fat and reduced fat), soy milk, rice milk 95
Yoghurt, sweet Regular fat and reduced fat flavoured yoghurts 71
Yoghurt, natural Regular fat and reduced fat unflavoured (natural) yoghurts 17
Cheese All types of cheese 85
Fruit All fresh fruit eaten raw or cooked 98
Dried fruit Dried fruit 51
Canned fruit Canned fruit including infant specific products 25
Potato with fat Potato chips, roast potato with oil, mashed potato with 
cheese or butter, potato salad
37
Potato no added fat Plain potato with no added fats 19
Raw vegetables All vegetables reported to be eaten raw, including salads, 
tomatoes, cucumber, avocado, capsicum
51
Starchy vegetables Corn, sweet potato, parsnip, pumpkin 39
Vegetarian meals Mixed dishes containing no meat, including ratatouille, stir 
f
38
Cooked vegetables All vegetables reported to be eaten individually and cooked, 
including broccoli, cabbage, cauliflower, beans, eggplant, 
mushrooms
62
Legumes and pulses Baked beans, kidney beans, chickpeas, lentils, dhal, tofu, 
l
27
Butter Butter, dairy blends 44
Margarine & oils Margarine, oils reported as separate ingredients 49
Savoury sauces & dressings Tomato sauce, marinades, mayonnaise, gravy 20
Vegemite2 Regular and cheesy vegemite 58
Nuts & peanut butter Peanut butter, nuts, seeds 19
Sweet spreads Jams, syrups, chocolate spreads 33
Breastmilk All breastmilk 9
Formula All toddler and infant formula 15
 
                                                          
1 This cut off level for fibre was based on the National Heart Foundation of Australia Tick approval guide, 
which specifies 3g fibre per serve (one serve being on average 40g) to be a healthier choice National Heart 
Foundation of Australia (2010). Tick criteria for breakfast cereals, revised. 
2 Vegemite is an Australian concentrated yeast extract spread with added salt, made by treating yeast with acid, 
and fortified with thiamin, riboflavin and niacin 
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MEASURES TAKEN IN EUROPE TO IMPROVE 
NUTRITIONAL PRACTICE
OLLE LJUNGQVIST
Professor of Surgery, Chairman ESPEN
The European Society for Clinical Nutrition and Metabolism (ESPEN, 
http://www.espen.org) initiated a campaign with all the European sister 
societies in nutrition in Europe and with several other stakeholders in 
nutrition and health care in the European Nutrition for Health Alliance, 
ENHA (http://www.european-nutrition.org). This campaign called ‘The 
Fight Against Malnutrition’ is a European wide cencerted campaign to 
improve nutritional care in all types of care facilities. It aims to reach 
and engage all parties involved in health and social care both profes-
sionals and laymen, managers and politicians.
The goal is to secure that nutritional is properly delivered for all those 
in need of care. Malnutrition is widespread in Europe with an estimated 
20 millions at risk in the EU and an annual cost for malnutrition at 
around 120 Billion euro. The Fight Against Malnutrition targets some 
speciﬁc goals: Malnutrition needs to be better recognized, and for this 
nutritional screening used as a routine. Stakeholders need to join forces 
to form care plans and set aside resources to secure best nutritional 
practice in daily care. Guidelines in nutritional care are being developed 
and renewed, but must be implemented. Nutrition must be a natural 
part in all curricula for all training for a medical profession. ESPEN has 
a large training program for all types of nutrition available for free on 
the internet: http://www.espen.org/LLL (life long learning program). 
Nutritional care must be audited. ESPEN has developed a point preva-
lence study method, NutritionDay that has been used in well over 
80,000 patients in more than 30 countries. This system is now being 
further developed to an audit tool.
By presenting the problem to both national, local and European 
politicians and other decision makers ESPEN is moving this agenda 
forward in collaboration with national nutrition societies. At the 
European level we have been successful in having the European parlia-
ment vote to have malnutrition a key target for the health policies until 
2013, and ESPEN is currently involved in several of the speciﬁc action 
plans within the EU program ‘Actions Against Cancer’. The European 
Council has also published two reports on malnutrition with the 
support of ESPEN.
It is our ambition to also work with all our global sister societies such 
as AusPEN to further strengthen our common goal to improve the 
nutritional care world wide.
Reference:
Ljungqvist O, van Gossum A, Sanz ML, de Man F. The European ﬁght 
against malnutrition, Clin Nutr 2009.
FUNCTIONAL FOODS
LINDA TAPSELL
University of Wollongong, Wollongong New South Wales 2522, Australia
Many dietitians would argue that all foods are functional. By deﬁnition, 
food delivers nutrients and bio-active components to nourish the body 
and support functionality. This is a general concept. Increasing knowl-
edge of the detail on how food inﬂuences health has made way for the 
term ‘functional food’ which puts a stamp on speciﬁc components and 
how they might exert a particular effect. Thus naturally occurring foods 
are seen as functional when there is evidence of their contribution to 
positively supporting physiological processes and this can be explained 
in terms of food composition. Equally, formulated foods may deliver 
speciﬁc components known to exert inﬂuences on physiological pro-
cesses that are beneﬁcial to health. The functional food concept will 
enable next generation nutritionists to work with an extended knowl-
edge base to help solve problems addressing the broader food and 
nutrition environment. This includes preventing and managing lifestyle 
related disease, meeting the nutritional requirements of all groups 
within populations, and contributing to the development of innovative 
solutions to the complex interplay been food, agriculture and the envi-
ronment. This presentation explores the extent to which this has rele-
vance to dietitian-nutritionists with their specialized knowledge and 
skill in working with food, nutrition and health.
Contact author: Linda Tapsell – ltapsell@uow.edu.au
CONCURRENT SESSION T1
NUTRITION SOLUTIONS
NUTRITION AS MEDICATION FOR 
HOSPITALISED PATIENTS WITH 
MALNUTRITION IN A GERIATRIC AND 
REHABILITATION UNIT (GARU)
LINDSEY WEBB, KATRINA CAMPBELL, ANGELA VIVANTI, 
MAREE FERGUSON
Princess Alexandra Hospital, Brisbane, QLD 4102 Australia
Malnutrition is a common problem in hospitals with reported preva-
lence ranging from 16% to 40%. Given the high malnutrition preva-
lence in GARU, the study aimed to determine the most effective method 
for providing nutrition support to this group.
Forty-ﬁve patients with malnutrition SGA B or C (89% SGA B) from 
GARU were recruited into two nutrition support interventions: conven-
tional supplements (n = 25), or Medpass (n = 20) (60 ml two calorie 
supplement delivered four times daily at medication rounds). Three day 
food records evaluated outcomes after 2 weeks of intervention. No signiﬁ-
cant differences existed in baseline characteristics between the two groups.
Nutritional intake (Medpass 6398 ± 1923 kJ, 71.5 ± 20.9 g protein; 
supplements 5557 ± 2004 kJ, 60.5 ± 19.7 g) of both groups signiﬁ-
cantly improved (p < 0.001) in energy (Medpass 7316 ± 1614 kJ, 
supplements 6698 ± 1790 kJ) and protein content (Medpass 78.3 g ± 
18.5, supplements 72.5 g ± 16.2) with nutritional support.
There were signiﬁcant improvements in the Medpass group over 
conventional supplements for protein intake (16 g ± 8.0, versus 11.1 g 
± 5.9, p < 0.05); patient satisfaction (ease of consumption) 100% satis-
ﬁed with Medpass, 67% satisﬁed with supplements (p = 0.01); and 
increased quality of life (Medpass 64.5 ± 17.7, supplements 53 ± 19.6, 
p = 0.015). After 2 weeks, consumption of conventional supplements 
reduced by ~10% whereas Medpass remained stable (p < 0.01).
Both nutrition support methods were beneﬁcial; with Medpass 
showing greater improvements in a range of clinical and patient-centred 
outcomes. Results show Medpass is well received and a potentially cost 
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SYSTEMATIC REVIEW OF DIET AND PHYSICAL 
ACTIVITY INTERVENTIONS AIMED AT 
REDUCING EXCESSIVE WEIGHT GAIN IN 
PREGNANCY
PAIGE VAN DER PLIGT, KAREN CAMPBELL, KYLIE HESKETH
Deakin University, Burwood, VIC 3125, Australia
International data suggest that the prevalence of weight-gain in excess 
of recommendations is commonplace and increasing. Excess gestational 
weight-gain is likely to impact the health of both mother and child. 
This systematic review aimed to assess interventions targeting reduc-
tions in excess gestational weight-gain through lifestyle-modiﬁcations.
Twelve electronic databases were searched to identify studies published 
from January 1990 until October 2009. All interventions targeting 
gestational weight-gain were included. Studies were limited to English 
publications only. Two reviewers independently extracted data and 
assessed study quality.
Ten studies met the review criteria. Intervention design and quality 
varied and there were no Australian studies published. Most (n = 8) were 
conducted within maternal-health clinics and one provided home-based 
support. Written education-materials and counselling were the most 
commonly utilised interventions (n = 9). Studies implementing a dietary 
intervention in addition to an exercise component were rare (n = 2). Few 
interventions involved a Dietitian (n = 4). Three studies targeted over-
weight or obese pregnant women only whilst the remaining studies (n = 
7) included either healthy-weight women or healthy-weight and over-
weight women combined. The impacts of interventions were mixed.
Intervention studies aimed at reducing excess gestational weight-gain 
through diet and physical activity are limited and there has been no sys-
tematic approach to testing a range of intervention types. Given the public 
health impact of excess gestational weight-gain it will be important to better 
understand how best, and most cost-effectively, we can support women to 
achieve healthy weight outcomes throughout their pregnancies.
Funding Source: Victorian Health Promotion Foundation.
Contact author: Karen Campbell – karen.campbell@deakin.edu.au
SOLUBLE FIBRE AND WEIGHT CONTROL: OAT 
β-GLUCAN IN ENERGY RESTRICTED DIETS
ELEANOR J BECK, LINDA C TAPSELL, XU-FENG HUANG, 
MARIJKA BATTERHAM
School of Health Sciences, University of Wollongong, NSW 2522, Australia
Large bodies of epidemiological data show an inverse relationship between 
dietary ﬁbre intake and body weight, but evidence for the effects of indi-
vidual ﬁbres in energy-restricted diets is minimal. Speciﬁc studies would 
be required for health claims related to individual ﬁbres. A 3-month ran-
domised controlled trial of 66 mildly-overweight women was conducted 
to investigate the effects of different doses of (1→3) (1→4) β-D-glucan 
sourced from oats on weight loss within an energy-restricted regimen. A 
control group consumed a high ﬁbre energy-restricted diet without signiﬁ-
cant β-glucan while two intervention groups had a matched diet with two 
different doses of β-glucan. Outcome measures included weight loss and 
hormonal markers of appetite as well as changes in metabolic variables 
related to cardiovascular disease. β-glucan products were well tolerated and 
easily incorporated into the energy-restricted plan. The study sample 
showed reductions in weight, fasting levels of total cholesterol, LDL, HDL, 
leptin, PYY, GLP-1 values and an increase in CCK (all P < 0.001). However, 
PYY was the only marker which changed signiﬁcantly between groups (P 
= 0.018) yet without correlation to β-glucan dose. Large standard devia-
tions in observed results suggest that individual responsiveness makes 
elucidation of signiﬁcant changes difﬁcult. This study did not add to evi-
dence for a health claim for β-glucan and weight control.
Funding Source: Australian Research Council Linkage Grant.
Contact author: Eleanor Beck – eleanor@uow.edu.au
PLENARY SESSION 5
BEST OF THE BEST PRESENTATIONS
EARLY ENGAGEMENT OF WARD STAFF IN NEW 
MODELS-OF-CARE IMPROVES NUTRITIONAL 
CARE PROCESSES FOR ELDERLY INPATIENTS
ADRIENNE YOUNG1,2, ALISON MUDGE3, MERRILYN BANKS2, 
LYNDA ROSS2, LYNNE DANIELS1
1Institute of Health and Biomedical Innovation, Queensland University of 
Technology, Brisbane, Queensland, 4059, Australia
2Department of Nutrition and Dietetics, Royal Brisbane and Women’s 
Hospital (RBWH), Brisbane, Queensland, 4029, Australia
3Internal Medicine and Aged Care Department, RBWH, Brisbane, 
Queensland, 4029, Australia
Up to 50% of elderly hospitalised patients are malnourished. Nutri-
tional care processes (including screening, assessment and monitoring, 
and oral nutrition support) are important strategies in managing mal-
nutrition, but are not always implemented in all at-risk patients. This 
study aimed to assess improvements in nutritional care processes for 
older medical inpatients through early engagement of staff in new 
models-of-care. Interrupted time series design was used, with data col-
lected pre-intervention (n = 115) and post-intervention (n = 141). 
Consented patients aged ≥65 years were recruited from participating 
medical wards at RBWH. Ward staff were engaged in design and imple-
mentation of three new models-of-care to improve assistance and 
encouragement with nutritional intake (A: additional stafﬁng resources, 
B: protected meal-times, C: A+B combined). Data were collected on 
completion of malnutrition screening and admission weight, dietitian 
referral, oral nutrition support and meal-time assistance. Analysis used 
chi square tests. Improvements were seen for all models-of-care: 
increased completion of malnutrition screening (pre: 75% vs. post: 
88%, p = 0.007) and admission weight (44% vs. 65%, p = 0.001). No 
difference in dietitian referral rates, but oral nutrition support increased 
(21% vs. 56%, p < 0.001). Level of feeding assistance increased from 
26% to 79% (p < 0.001), regardless of whether additional stafﬁng 
resources were used in the strategy. Early engagement of ward staff in 
design and implementation of new nutritional models-of-care improves 
nutritional care processes and increases levels of meal-time feeding 
assistance with and without additional stafﬁng resources.
Funding Sources: Queensland Health (QH) Strengthening Aged Care, 
QH Health Practitioner Research Scheme, RBWH Research Scholarship.
Contact author: Adrienne Young – Adrienne_Young@health.qld.gov.au
MATERNAL FEEDING KNOWLEDGE AND 
FEEDING PRACTICES: RESULTS OF THE 
MELBOURNE INFANT PROGRAM, A CLUSTER-
RANDOMISED CONTROLLED TRIAL TO 
PROMOTE OPTIMAL FEEDING AND NUTRITION 
FROM 3–18 MONTHS OF AGE
ALISON SPENCE, KAREN CAMPBELL, KYLIE HESKETH, 
DAVID CRAWFORD
School of Exercise and Nutrition Sciences, Deakin University, Burwood, 
VIC 3125, Australia
Australian children’s diets are high in non-core foods and low in fruits 
and vegetables. Maternal knowledge and use of child feeding strategies 
affect child diet adequacy. This research aimed to assess the impact of 
a nutrition/feeding intervention delivered to ﬁrst-time mothers in exist-
ing social networks on maternal knowledge and behaviours.
The Melbourne InFANT Program is a cluster-RCT which aims to 
support parents to promote healthy eating-behaviours from birth. At 
baseline, 559 families were recruited (children aged 3.9 ± 1.5 months). 
Fifteen-month follow-up (children aged 18–19 months) concludes 
February 2010. Preliminary outcomes from 138 families who have 
completed follow-up are reported here.
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Knowledge of child feeding was assessed using purpose-designed 
items. Feeding practices were assessed using the Comprehensive Feeding 
Practices Questionnaire (Musher-Eizenman 2007). At follow-up, inter-
vention group mothers (n = 62) were nearly ﬁve times more likely than 
control group mothers (n = 76) to agree that alternative foods shouldn’t 
be offered if a child doesn’t eat their meal (CI 1.9–11.8) and twice as 
likely to agree that parents shouldn’t encourage children to ‘ﬁnish their 
plate’(CI 1.0–5.5). Further, intervention group mothers achieved signiﬁ-
cantly higher total nutrition/feeding knowledge scores than did controls 
(p < 0.01). Consistent with improved knowledge, intervention group 
mothers reported reduced preparation of alternative meals if children 
disliked what was served (p < 0.01), and reduced prompting of children 
to eat more once they had ﬁnished eating (p < 0.05).
These preliminary data suggest that maternal knowledge and behav-
iours regarding important feeding practices likely to promote healthful 
eating can be inﬂuenced by a low-dose intervention.
Funding Source: NHMRC.
Contact author: Alison Spence – acsp@deakin.edu.au
DIETARY OUTCOMES AND CONSEQUENCES OF 
RECOMMENDING LOW FAT DAIRY PRODUCTS 
TO OVERWEIGHT ADULTS PARTICIPATING IN A 
WEIGHT LOSS TRIAL
DEBORAH NOLAN, LINDA TAPSELL, YASMINE PROBST, 
KAREN CHARLTON, MARIJKA BATTERHAM
Smart Foods Centre, University of Wollongong, Wollongong, NSW 2522, 
Australia
Replacing full-fat dairy products with reduced-fat varieties is a dietetic 
strategy for reducing kilojoule intake whilst maintaining nutritional 
adequacy. This study aimed to determine whether the amount and type 
of dairy products consumed by a group of overweight adults differed 
following 3 months of dietetic intervention through participation in a 
weight loss trial [ACTRN12608000425392].
Diet history data was analysed for 86 adults (BMI = 31.1 ± 3.4 kg/
m²) participating in the trial. Dairy food intake was categorised using 
the 1995 National Nutrition Survey food hierarchy. Paired t-tests/ 
Wilcoxon signed rank tests determined dairy product consumption 
change following dietetic intervention.
Total fat and kilojoules/day from dairy products signiﬁcantly 
decreased from 14.1 ± 1.2 g to 5.8 ± 0.6 g and 1185.2 ± 84.2 kJ to 
933.5 ± 59.1 kJ respectively, while total carbohydrate from dairy prod-
ucts increased signiﬁcantly (P = 0.041). Only 19.7% of participants met 
their dietary target of 2–3 serves of dairy foods/day at 3 months.
When data was analysed by gender, males signiﬁcantly decreased 
their intake of dairy products from 377.63 ± 62.3 g to 357.3 ± 46.7 g/
day. Despite consuming less fat from dairy products, females did not 
signiﬁcantly reduce kilojoule intake from these foods (P = 0.054), likely 
due to a 29% increase in carbohydrate intake from dairy products.
Dietetic advice to replace full-fat dairy products with reduced-fat 
alternatives resulted in increased carbohydrate intake without signiﬁ-
cantly reducing kilojoules from dairy products in females and reduced 
total dairy food intake in males. Given innovative research demonstrat-
ing potential health beneﬁts of dairy fat and possible detrimental affects 
of higher carbohydrate consumption, standard dietetic practice to rec-
ommend low-fat dairy products for overweight individuals may require 
reassessment.
Funding Sources: National Health and Medical Research Council 
project grant (514631) Tapsell, Batterham, Charlton.
Contact author: Deborah Nolan – djn297@uow.edu.au
THE EFFECT OF LUPIN KERNEL FLOUR 
ENRICHED FOODS ON BODY WEIGHT
REGINA BELSKI, TREVOR MORI, IAN PUDDEY, TIM ACKLAND, 
JONATHAN HODGSON
University of Western Australia, Perth, WA 6000, Australia
Diets higher in protein and ﬁbre may beneﬁt body weight. Lupin kernel 
ﬂour (LKF) is a novel food ingredient that is high in protein (~40%) 
and ﬁbre (~25%), and has been shown to signiﬁcantly reduce appetite 
and energy intake acutely. The aim of this study was to investigate the 
effects of regular consumption of LKF-enriched foods during and fol-
lowing energy restriction on body weight and composition in over-
weight individuals.
Overweight, otherwise healthy, men and women (n = 93), were 
recruited to a 12 months parallel-design trial. Participants were ran-
domly assigned to consume LKF-enriched foods (lupin) or matching 
control foods for 12 months. All participants underwent a 3 month 
intensive weight loss program, 1 month weight stabilisation, and then 
an 8 month period of weight maintenance on an ad libitum diet. Body 
weight and composition was assessed at baseline, 4 and 12 months.
Lupin, relative to control, did not signiﬁcantly inﬂuence weight loss 
to 4 months, or body weight change to 12 months (P ≥ 0.5). Adjusted 
differences in body weight at 4 months and 12 months were: 0.3 kg 
(95% CI: −1.1, 1.7 kg) and −0.7 kg (95% CI: −2.7, 1.3 kg), 
respectively.
Regular consumption of LKF-enriched foods does not enhance 
weight loss during energy restriction and does not improve weight 
maintenance following weight loss.
Funding Source: Western Australian Government.
Contact author: Regina Belski – regina.belski@uwa.edu.au
SUPERFOODS – WHAT IS NEW?
CAROLYN LISTER
The New Zealand Institute for Plant & Food Research Limited, 
Christchurch, New Zealand
The food industry is increasingly using the term ‘super fruits’ when 
marketing innovative food products with health beneﬁts, but we have 
heard much less about ‘super vegetables’. The Australian/New Zealand 
research collaboration Vital Vegetables® released ‘Booster Broccoli’™ on 
the Australian market in 2009. It’s the ﬁrst in a range of functional 
whole vegetables and contains 40% more antioxidants than regular 
broccoli cultivars. The development of a fresh, functional whole food 
marketed for its health beneﬁts presents many challenges. Success 
in the development of ‘super vegetables’ requires a multi-pronged 
approach, incorporating input from plant breeders to help develop 
germplasm, marketers to entice consumers, and processors to make 
greater use of the products. Food regulations restrict what can be stated 
about new food products in terms of their composition and health 
beneﬁts. Most ‘super fruit’ products have been marketed on the basis 
of their phytonutrient content and antioxidant activity; vegetables have 
those same attributes. Marketing messages around ‘super fruits’ have 
usefully created an awareness amongst consumers of antioxidants. 
However, scientists have discovered that many compounds may be 
effective antioxidants in vitro, but not in vivo. There is increasing evi-
dence that phytonutrients have beneﬁcial effects through other modes 
of action than as antioxidants but these are not well understood by the 
consumer. As well as product-speciﬁc marketing, a wider communica-
tion campaign is needed to ensure consumers appreciate that ‘super 
vegetables’ are not only healthy, but appealing, tasty and exciting as 
well. To ensure these products are a success in the marketplace ‘super 
vegetables’ must encapsulate all of these qualities.
Contact author: Carolyn Lister – Carolyn.Lister@plantandfood.co.nz
 Appendix 6B: Analysis of individual items assessing 
maternal outcomes at conclusion of the Melbourne 
InFANT Program
Methods 
Analyses of individual items were also undertaken for all outcomes other than those from the 
FFQ (as analysis of individual foods was not considered relevant). It is recognised that 
multiple comparisons may result in false identification of statistically significant outcomes, 
therefore these items are presented only to support discussion of results, not as major trial 
outcomes. The same statistical tests and methods as described for analysing the factor scores 
were also used to analyse the individual item outcomes (i.e. binary and ordered logistic 
regression). The Brant test was conducted for each ordered logistic regression analysis. In 
instances where n = 0 in a reference category, the reference and one consecutive category 
were combined in order to conduct the Brant test. In two instances where the Brant test 
showed a significant result, results were dichotomised for the purpose of analyses, as marked 
in Tables 6B.2 and 6B.3. 
With regard to covariates, as described in Chapter Three, Section 3.5.6, all analyses 
controlled for clustering, maternal education level, maternal age at childbirth and child age at 
date of final survey completion. 
Results 
Maternal nutrition knowledge
With regard to the individual items comprising the knowledge score, response frequencies are 
presented in Table 6B.1, together with the results of logistic regression analyses comparing 
those items between intervention and control arms. For five of the individual items, 
significant differences in the expected directions were seen between intervention and control 
arms. Those in the intervention arm were more likely to agree: that parents should include 
fruit or vegetables in all children’s meals and snacks; that the TV should be turned off when 
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children are eating meals; and that parents should not make a fuss if their child doesn’t eat 
their meal. Intervention arm participants were also more likely to disagree with the notions 
that parents should offer other foods if their child doesn’t eat their meal and that parents 
should encourage children to finish everything on their plate. 
Maternal feeding practices
Response frequencies for all the individual items included from the Comprehensive Feeding 
Practices Questionnaire (CFPQ) and the covert control scale are presented in Table 6B.2. 
Results from ordered logistic regression analyses comparing individual items between 
intervention and control arms are also presented in Table 6B.2. There were significant 
differences (p < 0.05) between trial arms for five of the items, and trends towards differences 
(p < 0.1) for another four items. Differences were seen in items pertaining to the child 
control, rewarding and emotion regulation subscales, while trends towards differences were 
seen in items from the pressure and modelling factors. All differences were in the expected 
direction (i.e. the intervention arm showed more positive feeding practices compared to the 
control arm).
Maternal self-efficacy for healthy child feeding
Response frequencies for each individual item comprising the self-efficacy measures are 
presented in Table 6B.3. Results of ordered logistic regression assessing differences between 
intervention and control arms for individual items are also presented in Table 6B.3. There 
were trends (p = 0.05-0.07) towards significant differences for three items. Confidence in the 
intervention arm was higher for ‘get my child to eat enough fruit’ (item B3g). However, 
intervention arm parents felt less confident to hide their frustration if their child didn’t eat 
their meal (item B2k).
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Table 6B.1 Responses frequencies for individual nutrition knowledge items, and comparison 
of individual items between intervention and control arms 
Intervention  (% 
correct)  n = number 
who responded to 
the item
Control  (% correct) 
n = number who 
responded to the 
item
Odds Ratio 
(Confidence 
Interval)* 
B2a. It will be important that my child 
learns to enjoy a wide range of fruits and 
vegetables 
99.53
(n = 212)
100
(n = 206)
-
B2b. The foods I make available to my 
child will affect what foods s/he comes to 
like 
96.23
(n = 212)
97.07
(n = 205)
0.78
(0.24, 2.52) 
B2c. Children are more likely to enjoy a 
food if they see their parents eating it 
97.17
(n = 212)
96.12
(n = 206)
1.42
(0.52, 3.90) 
B2d. If I keep on offering foods my child
hasn’t previously enjoyed s/he is likely to 
come to enjoy them 
85.85
(n  212)
86.34
(n = 205)
0.99
(0.54, 1.80) 
B2e. A good way to get my child to eat 
healthy foods will be to offer a food treat 
as a reward (for example, offering dessert 
if s/he eats all their vegetables) 
85.85
(n = 212)
80.49
(n = 205)
1.59
(0.96, 2.63) 
B8a. The only drinks children need are 
milk and water
92.20
(n = 218)
89.50
(n = 219)
1.42
(0.76, 2.64) 
B8b. Parents should include fruit or 
vegetables in all children’s meals and 
snacks
95.87
(n = 218)
90.41
(n = 219)
2.45
(1.10, 5.48)
B8c. TV should be turned off when 
children are eating meals
89.45
(n = 218)
80.82
(n = 219)
2.12
(1.12, 4.05)
B8d. Parents should not make a fuss if 
their child doesn’t eat their meal
94.50
(n = 218)
85.84
(n = 219)
2.94
(1.54, 5.61)
B8e. To get children to try foods they 
haven’t enjoyed in the past, it’ s good to 
offer them with favourite foods 
77.98
(n = 218)
73.73
(n = 217)
1.29
(0.83, 2.00) 
B8f. Parents should (not) offer other foods 
if their child doesn’t eat their meal
78.70
(n = 216)
55.96
(n = 218)
3.07
(1.96, 4.83)
B8g. Parents should (not) encourage 
children to finish everything on their plate
71.56
(n = 218)
56.16
(n = 219)
2.02
(1.31, 3.10)
* Analyses controlled for child age at the first recall, maternal education level, maternal age at childbirth and 
clustering by parent group. Results showing significant differences between trial arms at the level of p<0.05 are 
presented in bold. 
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PLENARY SESSION 1
THE SCIENTIFIC AND PRACTICAL CHALLENGES 
OF TRANSLATING NUTRITION RESEARCH INTO 
PRACTICE
MARIA MAKRIDES
Acting Director, Women’s and Children’s Health Research Institute, 
Adelaide, South Australia and Professor of Human of Nutrition, University 
of Adelaide, South Australia
Nutrition during pregnancy and the ﬁ rst 2 years of life is associated 
with long term health and development. The World Health Organisa-
tion has designated this time period as the “window of opportunity” in 
recognition of the fact that appropriate nutrition at these stages of life 
is critical to ensure a healthy start to life which in turn leads to improved 
long term health of the population. Despite the importance of perinatal 
nutrition, there are major gaps in the transfer of knowledge generated 
from high quality research studies to policy and practice. Important 
research results fail to be taken up in clinical nutrition practice for many 
reasons. Among them is the fact that most high quality intervention 
trials focus on single nutrients and there are no functional systematic 
ways of translating single nutrient interventions into practical and real-
istic food based approaches that take into account interactions with 
other nutrients. As a result there is often an over reliance on recom-
mended dietary intakes and nutrient reference values as the benchmark 
for healthy intakes, although the recommendations for many nutrient 
in pregnancy and early childhood are based on old data and is some 
cases, for example iron, probably over estimate requirements. The 
challenge to dietitians is to take a leadership role in translating single 
nutrient approaches to food-based approaches. This is the key step in 
translating nutritional science to nutrition practice.
Contact author: Maria Makrides – maria.makrides@health.sa.gov.au
THE HEALTH WORKFORCE AGENDA: BLACK 
AND WHITE OR SHADES OF GREY?
SANDRA CAPRA
University of Queensland Centre for Clinical Research, Herston, Qld 4029, 
Australia
Allied health professionals need to be practice ready, able to cope with 
environmental changes, have the ability to move ‘easily’ into new/
expanding areas and clear identity/ethics/standards to cope with more 
ambiguous work roles. We know that the proportion of older people in 
the population will increase but whether this will increase demand for 
and/or demand on healthcare is not certain. Questions continue around 
the size and adequacy of the health workforce. The Productivity Commis-
sion produced a seminal report in 2005 which led to changes we see 
today, including the national registration system and the expansion of the 
workforce as well as driving workforce reform. In 2008, $3.4 billion was 
committed to a National Partnership Agreement on hospital and health 
workforce reform, covering all jurisdictions. Under this agreement subsi-
dies for an additional 12,000 commencing students across 22 professions 
is being provided across 2011–2013, as well as funding for workforce 
innovation. There are signiﬁ cant opportunities for allied health profes-
sionals. But, we also know that the nation cannot continue to increase 
investment in health at the rate it has done so in the last 3  years and that 
‘credential creep’ adds pressure of its own and that the system is sensitive 
to external pressures such as international changes ﬂ owing from the 
global ﬁ nancial crisis. It is likely that we will need work revisions where 
tasks are more differentiated within professions, tasks delegated more 
effectively and increased use of support staff as well as greater engage-
ment of the private sector. Those who lead reform will be more successful.
Funding Source: Nil
Contact author: Sandra Capra – s.capra@uq.edu.au
CONCURRENT SESSION T1
ADULT (CLINICAL)
FOOD TOLERANCE AND GASTROINTESTINAL 
QUALITY OF LIFE FOLLOWING THREE 
BARIATRIC SURGERIES: ADJUSTABLE GASTRIC 
BANDING, ROUX-EN-Y GASTRIC BYPASS, AND 
SLEEVE GASTRECTOMY
SHANNON OVERS1, REBECCA FREEMAN1, NAZY ZARSHENAS2, 
KAREN WALTON3
1University of Wollongong, Wollongong, NSW 2500, Australia
2Nazy Zarshenas, St. George Private Hospital, Kogarah, NSW 2217, Australia
3School of Health Sciences, University of Wollongong, Wollongong, NSW 
2500, Australia
Whereas weight loss and amelioration of co-morbidities are recognised 
indicators of success following bariatric surgery, this study aimed to 
compare food tolerance and gastrointestinal quality of life approximately 
2 to 4  years following: adjustable gastric banding; Roux-en-Y gastric 
bypass; and sleeve gastrectomy. A secondary aim was to test for a relation-
ship between food tolerance and quality of life. In this prospective cross-
sectional study, participants (including pre-surgery controls) completed 
two questionnaires: a Food Tolerance Questionnaire (n = 129); and a 
Gastrointestinal Quality of Life Index (n = 119). Kruskal-Wallis and 
Mann-Whitney tests were performed, and signiﬁ cance was adjusted 
using a post-hoc Bonferroni correction. Spearman’s rank correlation coef-
ﬁ cients were calculated to evaluate the relationship (if any) between food 
tolerance and quality of life. The control and sleeve gastrectomy groups 
had the highest median food tolerance scores (24.5 and 24.0 respec-
tively). The median food tolerance score of the gastric banding group was 
signiﬁ cantly lower than all other groups (15.5, P < 0.001). The sleeve 
gastrectomy group produced the highest median quality of life score 
(120.5), which was signiﬁ cantly greater than the gastric banding (94.0, 
P = 0.005) and control groups (96.0, P = 0.006). Quality of life scores 
correlated signiﬁ cantly with food tolerance scores (r = 0.522, P < 0.01). 
Food tolerance and quality of life 2 to 4  years post-surgery is ostensibly 
best following sleeve gastrectomy. Roux-en-Y gastric bypass appears 
marginally less effective, and adjustable gastric banding appears the least 
effective. The results also conﬁ rm a relationship between increased food 
tolerance and quality of life. These measures may complement aforemen-
tioned clinical endpoints when evaluating bariatric surgery.
Funding Source: Clinic of Upper Gastrointestinal Surgeons, St. George 
Private Hospital, Kogarah, NSW
Contact author: Shannon Overs – overs.shannon@gmail.com.au
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CONCURRENT SESSION T2
MATERNAL NUTRITION
INFLUENCES ON MATERNAL FEEDING 
PRACTICES
ALISON SPENCE, KAREN CAMPBELL, KYLIE HESKETH
School of Exercise and Nutrition Sciences, Deakin University, Burwood, 
VIC 3125, Australia
Children’s diets are important determinants of their health, but typically 
do not meet recommendations. Parental use of feeding practices, such as 
pressure or restriction, is likely important in determining children’s 
dietary intakes. However, reasons why parents use particular feeding 
practices, and how amenable such practices are to change, are not well 
understood. The aims of this qualitative study were to explore parents’ 
perceptions of inﬂ uences on their feeding practices, and to assess 
whether an intervention promoting recommended feeding practices had 
been perceived as inﬂ uential. The Melbourne InFANT Program was a 
cluster-randomised controlled trial involving 542 families which aimed 
to improve parents’ feeding practices and children’s diets. Following the 
trial’s conclusion, 81 intervention-arm participants were invited to com-
plete qualitative interviews when their children were two years old. 
Twenty-six mothers from across Melbourne agreed to participate. Eight 
major themes emerged regarding perceived inﬂ uences on their child 
feeding practices. Broadly these encompassed; learning from friends/
family, parents’ beliefs, learning from child and experiences, family 
context, practical considerations, parents’ own upbringing, and formal 
information sources. Additionally, the Melbourne InFANT Program was 
perceived by most respondents as inﬂ uential in the development of their 
feeding practices. In particular, many mothers reported being previously 
unaware of recommended practices, and that learning and adopting 
those practices made child feeding easier. These ﬁ ndings suggest that 
most mothers perceived a variety of inﬂ uences, including the Melbourne 
InFANT Program, impacted their child feeding practices. This research 
highlights the importance for health practitioners providing feeding 
advice of considering and addressing these potential inﬂ uences.
Contact author: Alison Spence – acsp@deakin.edu.au
PREGNANCY EDUCATION MATERIALS TO 
EXPAND WOMEN’S AWARENESS OF 
DOCOSAHEXAENOIC ACID
REBECCA DIGGER, BARBARA MEYER, HEATHER YEATMAN, 
SHANN AKKERSDYK
School of Health Sciences, University of Wollongong, Wollongong, NSW 
2500, Australia
Pregnant women in Australia are not receiving information on the 
importance of Omega-3 Docosahexaenoic acid (DHA) during preg-
nancy. This study aimed to develop and test DHA pregnancy educa-
tional materials in the form of a pamphlet and shopping card and to 
evaluate their usefulness and the desire for pregnant women to receive 
these materials. Omega-3 DHA pregnancy education materials were 
developed using current scientiﬁ c literature, and tested for readability 
and design aesthetics. Pregnant women (n = 118) were recruited at 
antenatal clinics at two NSW hospitals. Participants completed a 
16-item questionnaire and educational materials were provided. Partici-
pants were contacted via phone two weeks later and (n = 74) completed 
the second questionnaire (25-item). Statistics were conducted in SPSS 
and qualitative data were analysed to identify common themes. Ninety 
three percent of women found the materials useful, with the main 
reason being, it expanded their knowledge of omega-3 DHA food 
sources. Only 34% of women had received prior information on DHA, 
yet 68% said they would like to receive information. Reported mean 
ﬁ sh consumption increased from 5 servings/month to 6.6 servings/
month after receiving the materials (p < 0.001). More women reported 
actively seeking DHA enriched products after receiving the materials 
(11% to 38% p < 0.001). Pregnant women do not currently meet the 
consensus recommendation for DHA (≥200  mg/day). Increased aware-
ness of DHA food sources and health beneﬁ ts were reported following 
provision of education materials, indicating their potential to assist in 
increasing DHA consumption during pregnancy. Randomised placebo 
controlled trials should address the cause and effect relationship of the 
materials.
Contact author: Rebecca Digger – rd552@uowmail.edu.au
PREDISPOSING FACTORS FOR HEALTH EATING 
DIFFER ACCORDING TO PRE-PREGNANCY 
WEIGHT STATUS AND PREDICT EATING 
BEHAVIOURS
SUSAN DE JERSEY1,2, STINA OFTEDAL1, LEONIE CALLAWAY2,3, 
JAN NICHOLSON1,4, LYNNE DANIELS1
1Queensland University of Technology, Kelvin Grove, QLD 4059, Australia
2Royal Brisbane and Women’s Hospital, Herston, QLD 4029, Australia
3University of Queensland, Brisbane, QLD 4006, Australia
4Murdoch Children’s Research Institute, Melbourne, VIC 3052, Australia
Pregnancy is a critical period in the lifecycle that may inﬂ uence the 
development of overweight in mothers and their offspring. While 
maternal obesity and associated lifestyle behaviours are implicated in 
obesity development during pregnancy, there’s little evidence on how 
best to intervene. This study aims to determine and compare predispos-
ing factors for healthy eating early in pregnancy between pre-pregnancy 
healthy (BMI < 25) and overweight (BMI ≥ 25) women. Pregnant 
women (n = 210), mean ± SD age 30 ± 5.5  years were recruited  at 16 
± 3  weeks gestation via mail out or face to face. A semi-quantitative 
questionnaire assessed self efﬁ cacy (HESE), knowledge, and outcome 
expectations (OE) for healthy eating. Demographic data was collected, 
height and weight measured. Self reported pre-pregnancy weight was 
used to calculate pre-pregnancy BMI. A validated Fat and Fibre Behav-
iour index1 assessed diet quality. ANOVA assessed differences between 
groups and multiple linear regression assessed predictors of dietary 
behaviours. Overweight women ate less fruit serves [1.6 ± 0.9 vs 2.2 ± 
1.1, p = < 0.001], had a lower ﬁ bre score [2.7 ± 0.8 vs 3.0 ± 0.7, p < 
0.01], and lower HESE [3.7 ± 0.6 vs 4.1 ± 0.9 p < 0.01] compared to 
healthy weight women. HESE was positively and negative OE was 
negatively associated with total diet score (p < 0.001). HESE, positive 
and negative OE, fruit knowledge and age (<25 vs ≥25) positively cor-
related with fruit intake (p < 0.05). Healthy eating knowledge, HESE 
and vegetable knowledge positively correlated with vegetable intake (p 
< 0.05). Predisposing factors and health behaviours differ according to 
pre-pregnancy weight status. Interventions targeting improved self efﬁ -
cacy, knowledge and outcome expectations of healthy eating are likely 
to inﬂ uence behaviour change.
Reference:
1 Reeves M, Winkler E, Hodge A, Eakin E. Measuring dietary change: 
Which is more responsive – a food frequency questionnaire or a 
dietary behaviour questionnaire? Nutr Diet 2010; 67(S1): p57.
Funding Source: Royal Brisbane and Women’s Hospital Research 
Advisory Committee
Contact author: Susan de Jersey – s.croaker@student.qut.edu.au
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7May2010
Dear…
We’dliketotakethisopportunitytothankyouagainforyourparticipationintheINFANTproject.
TheINFANTresearchteamisextremelygratefultoallthefamilieswhohavebeeninvolved.Asyou
know,theprojectsessionsarenowfinished,however,wearekeentofindoutmoreaboutparents’
experiencesofINFANT.Youareoneofasmallnumberofparentswhohavebeenrandomlyselected
tobeinvitedtoprovidefurtherfeedbackontheproject.
Youareinvitedtoparticipateinatelephoneinterviewwhichwilltakeabout40minutes.Duringthe
interviewyouwillbeaskedabout:yourthoughtsontheprojectgenerally;aspectsofINFANTthat
youenjoyed;thingswhichyoufeelcouldhavebeenimproved;andwhatyoulearntaboutfeeding
andpromotingactiveplayforyourchild.Theinterviewwillbescheduledatatimeconvenientto
yourself,andyouwillreceiveagiftforyourchildandtendollarbodyshopgiftvoucherforyourself
inappreciationofyourtime.
Ifyouwouldliketoparticipate,pleasereadtheenclosedPlainLanguageStatement,signonecopy
oftheConsentForm,andreturntheconsentforminthereplyͲpaidenvelopeenclosed.
Ifyoudonotwishtoparticipate,pleasetickthe‘no’boxontheconsentformandreturninthe
enclosedenvelope.
Ifyouhaveanyquestionsaboutthisstudy,pleasecontacttheprojectresearchers,AlisonSpenceor
AnneGriffithson92446199.
Thankyouforyourconsideration,andwelookforwardtohearingfromyou.
Kindregards,

NatashaNapiza   BibiGerner
INFANTProjectManagers
PlainLanguageStatementforParents
12/12/2009
Title:ParentperceptionsofINFANT
MynameisDrKarenCampbellandIamaPublicHealthResearcherintheSchoolofExerciseand
NutritionSciencesatDeakinUniversity.WithcolleaguesfromtheRoyalChildren’sHospitaland
DeakinUniversity’sCentreforPhysicalActivityandNutritionResearch,wehaverecentlycompleted
theINFANTProject.Nowthattheformalprojectsessionsarefinished,theINFANTresearchteamis
keentofindoutmoreaboutparents’experiencesofthisproject.
DuringFebruary–April2010,wewillbeconductingastudywithasmallnumberofparentswho
participatedinINFANT.Theaimsofthisstudyaretolearnaboutparents’viewsoftheINFANT
Project,andtoinvestigatethewaysparentsinteractwiththeirchildrenaroundfoodandactiveplay.
DuringtheinterviewwewilltalkaboutaspectsofINFANTwhichyouenjoyed,thingswhichyoufeel
couldhavebeenimprovedandwhatyoulearntaboutfeedingandpromotingactiveplaywithyour
child.
Participationinthisstudywillinvolveonetelephoneinterviewthatwilltakeabout40minutes.
Interviewswillbescheduledatatimeconvenientforyou.Withyourpermission,theinterviewwill
beaudioͲtaped,andthekeypointsrecordedinwriting.Pleasebeassuredthatalltheinformation
youprovidewillremaincompletelyanonymousandconfidentialandwillbeusedforresearch
purposesonly.
StorageofthedatacollectedwilladheretotheUniversityregulations.Datawillbekeptinsecure
storagefor6years.Areportofthestudymaybesubmittedforpublication,butindividual
participantswillneverbeidentifiableinsuchareport,asonlyaggregatedatawillbereported(that
is,informationfromallparentswillbecombinedandreportedasagroup).Datawillbeusedforno
otherpurposesandwillnotbereleasedtootherparties.
Wedonotanticipateanyinconvenienceordiscomfortwillbeexperiencedbyparticipatinginthis
research,andyouwillbegivenagiftinappreciationofyourvaluabletime.
Asthisstudyiscompletelyvoluntaryyouareundernoobligationtoconsenttoparticipationandyou
maywithdrawatanystage,foranyreason.Ifyouwithdrawfromthestudy,anyinformation
obtainedfromyouwillnotbeusedandwillbedestroyed.Youarealsofreetoavoidanswering
questionswhichyoufeelaretoopersonalorintrusive.Ifyouhaveanyquestionsaboutparticipating
inthisproject,youarefreetocontacttheresearchersatanytime.(ContactAlisonSpenceorAnne
Griffiths,phone:92446199,email:infantͲstudy@deakin.edu.au.)

Ifyouagreetoparticipateinthisstudy,pleasesignonecopyoftheattachedconsentform,and
returninthereplyͲpaidenvelopeprovided.Ifyoudonotwishtoparticipateinthisstudy,please
tick‘no’ontheenclosedconsentform,andreturninthereplyͲpaidenvelopeprovided.

ShouldyouhaveanyconcernsaboutthisresearchprojectEC175Ͳ2007,pleasecontactthe
Manager,ResearchIntegrity,HumanEthicsOffice,ResearchServices,DeakinUniversity,
221BurwoodHighway,BurwoodVIC3125.
Tel:(03)92517129.Email:researchͲethics@deakin.edu.au
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ConsentForm
Title:ParentperceptionsofINFANT
NOTE: This consent form will remain with the Deakin University researcher for their records 
IagreetotakepartintheDeakinUniversityresearchprojectspecifiedabove.IhavereadthePlain
LanguageStatement,whichIwillkeepformyrecords.Iunderstandthatagreeingtotakepart
meansthatIamwillingto:
Iagreetoparticipateinatelephoneinterviewaskingmeaboutmy
participationintheINFANTproject
Yes No
and I understand that my participation is voluntary, that I can choose not to 
participate in part or all of the project, and that I can withdraw at any stage 
of the project without being penalised or disadvantaged in any way. 
Yes
No
and I understand that the interview will be audio-taped, with key points 
recorded in writing by the interviewer. 
Yes
No
and I understand that any data that the researcher extracts from the interview 
for use in reports or published findings will not, under any circumstances, 
contain names or identifying information. 
Yes
No
and I understand that any information I provide is confidential, and that no 
information that could lead to the identification of any individual will be 
disclosed in any reports on the project, or to any other party. 
Yes
No
and I understand that I can have access to my own personal information and 
general information regarding the study upon request.  
Yes
No
and I understand that the written summary of my interview will be kept in 
secure storage and accessible to the research team only.  I also 
understand that the data will be destroyed after a 6 year period unless I 
consent to it being used in future research. 
Yes
No
Times I am available to be contacted: please tick as many as possible 
Day/ Time Monday Tuesday Wednesday Thursday Friday
Early morning 7- 9am 
Morning 9am- 12pm 
Afternoon 12- 5pm 
Evening 5- 7pm 
If you prefer a specific time and/or date, please indicate:  
If you are interested in participating in an interview but unavailable during the week, please let us know 
and we can organise to call you at a suitable time one weekend
We will contact you once we receive this form to confirm your interview time. 
How would you prefer to be contacted (please circle):   Phone   /   Email 
Participant’s name: ……………………..
Signature ................................................. 
Date ……./……./……….
             Phone: …………………………….
             Email:………………………………
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Appendix 8C: Semi-structured interview questions for the qualitative study 
Initial questions were for a process evaluation of the Melbourne InFANT Program and have not been 
included here. 
 
Intro: I’d like to talk with you about your child’s meal times at home. We know we have already 
asked you lots about what you child eats during previous interviews, so what we would like to find 
out today is more about the ways you feed your child. 
 
1) If we start by thinking about a typical meal time for your child, could you tell me what that might 
be like? (Prompts, for example, where they eat, whether they’re with anyone, for how long do they 
eat, how do they behave, or whether there is anything challenging about meal times… These prompts 
are not questions we need an answer to, but more to prompt them and give some context for 
discussing feeding) 
 
2) Are there any times when meals are more challenging than others? (When your child is tired, 
upset, misbehaving?)  
What happens at those times? (What does your child do? How do you respond?) 
 
3) Do you have any rules about food or meal times? For example, is the television on or off? 
Can you think of any other things you do to get your child to eat the foods you want them to eat? 
What do you do if you think your child hasn’t eaten enough? 
 
4) Remembering that there are no right or wrong answers here, we would like to find out more 
about where people get their ideas or strategies or practices from, and why they do or don’t do 
particular things with regard to feeding their children. 
So, you’ve mentioned that some of the things you might do / avoid are… (read back list, try to use 
participant’s words) 
Can you think of any reasons why you do (or don’t do) those things?  
Prompts: is that how you were brought up, is that what your friends or family do, is that what you’ve 
found works or a strategy you’ve developed to deal with a specific behaviour, did you remember 
talking about that in INFANT… ? 
 
5) Of the things we have just discussed about ways you feed your child (remind of a few examples), 
is there anything you think you do that particularly helps your child to eat healthily, or doesn’t help 
your child to eat healthily, at the moment, or in the future?  
For example, a parent might have a rule or do something that they hadn’t intended would be part of 
their parenting, but have found that they wind up doing it anyway. 
 
6) Do you think the InFANT program and sessions have influenced how you feed your child? At the 
moment, or as they get older? 
 
7) So, to finish up with, is there anything else you would like to say about feeding your child? 
 
